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MADE ESPECIALLY for 
HARD-TO-REACH 
UP-IN-THE-AIR 


MAINTENANCE 


Real aerial ladder rigidity. Custom built with every bit of 

is f 
needed flexibility, the Crows’nest is the fastest, safest one- Se 
man-operated maintenance ladder we know. fi 


No gadgets to get out of order or forget. Simple design, 
compact. Needs only occasional lubrication. 4, 


State your requirements. Let us send the facts— 
no obligation. Metropolitan Device Corpora- 
tion, 1250 Atlantic Ave., Brooklyn 16, N. Y. 


Above: 

Reaching street light 
from awkward position 
due to parked car. 


Top left: 

Line clearance of trees 
or other obstructions 
are typical Crows’nest 
Jobs. 


Center: 
Another instance of a 
hard-to-get-at servic- 
ing job. 


Left Center: 

Trailer mounted 
Crows'nests adapted 
for indoor overhead 
maintenance in power 
stations, See arrows, 
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for underground 


ARMORTITE Non-metallic armored CABLES 


ARMORTITE APPLICATIONS 


STREET LIGHTING 

For 20-ampere A. C. series 

circuits. For 6.6-ampere 

A. C. lighting circuits. 

AIRPORT AND ATHLETIC 
FIELD LIGHTING 

For all-underground install- 

ations. Flexibility, ease of 

splicing and tapping im- 

portant. 

UNDERGROUND DISTRIBU- 
TION 

Ducts unnecessary, mini- 

mum of equipment re- 

quired, installations pos- 

sible with unskilled labor. 

BRIDGE AND MINE POWER 
CABLE WITH SPIRAL- 
WEAVE COVERING 

FIRE ALARM, POLICE SIG- 
NAL AND TRAFFIC CON- 
TROL 


RAILROAD TRACK CIRCUITS 


In all the 
when it v 


eet of Hazard Armortite cable installed since 1928, 

ed, not a single failure due to inherent defects of 
@eemprted. And what could be a better recommenda- 

this dence 0 high efficiency? Be ready to suggest or supply 
0 ound Cable for adequate power and uninter- 
turns plans now on drawing boards into 


6mpound and leather-like non-metallic tape, wrapped spirally 
fo coverage. This multiple protection assures safety against 
acids and os when buried directly in the ground with- 

& sams 

THe iebeeceitiareereerecrsnns <n Lightness 
ring i ae nor steel armor, Armortite cable is light 
nd moderate in cost, yet its rugged coverings 
armored cable, 


Aéxib ty at low eo E temperatures do not cause migra- 
tion ef asphaltic base saturating and sealing compounds, Hazard Insulated 
eg Division of The Okonite Company, Wilkes-Barre, Pa. 


insulated wires and cables for every electrical use ‘” 
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CoMING MUCH SOONER than had been expected, 
the end of the war has brought the nation with 
dramatic suddenness hard up against the thorny 
realities of converting to peace. Post-war is 
now, its problems no longer a matter of analysis 
and debate as things of the future but an affair 
of immediately demanding urgency. 

On success or failure to solve the problems of 
conversion to the satisfaction of the people de- 
pends more than has ever hung upon the actions 
of labor and of business. Not just advantage 
and improvement of its lot to labor, not just 
profits to business, but very probably actual sur- 
vival of a form of society depends on how well 
or how ill labor and business acquit themselves 
in the time now beginning. 

Now practically alone among the nations in its 
adherence to the principles of a free economy, 
this country gives individual enterprise what well 
may be its last chance to prove its claimed 
superior values in the modern world. 

Two dangers lie ahead. One is in the winds of 
inflation that first will speed our course but soon 
The other is in 
the deadly calm of thwarted enterprise where 
the spirit of mutiny will grow apace. 


turn into a storm to wreck us. 


Exercising the authority of continuing war 
agencies, government is trying to prevent infla- 
tion and at the same time to encourage enterprise. 
Both labor and business should cooperate in that 
effort and in the main are doing so according to 
their lights. But their lights are not wholly the 
same and disagreements arise inevitably. 

We see those disagreements on every hand. 
Labor demands employment as a right and at any 





Electrical World 


SEPTEMBER 1,1945 


Now Begins the Test 


cost, and simultaneously insists on the same take- 
home pay it enjoyed during the war. Business 
protests that between its costs, in which labor is a 


large part, and the price of goods set by govern- 


‘ment to prevent inflation, there is no room for 


profit without which it cannot function and 
grow. 
Each of these contentions is right if not pushed 
too far, when both become horribly wrong. 
Labor must realize that it can earn more in 


_ reasonably low prices than it can in unreasonably 


high wages. Business knows well and must 
apply more diligently than ever the principle 
that profit does not lie in how much prices are 
higher than costs but in how much costs are 
lower than prices. The viewpoint makes all the 
difference. 

The problem is vastly more complicated than 
Included in 


it are many more factors than are mentioned 


appears in this short discussion. 
here. There is no formula for its solution. But 
there are means by which it can be solved. They 
are intelligence, reason, honesty, good faith, 
and, above all, a disposition to see the other 
side of the argument and a willingness to 
cooperate. 

This is the test before us. Will it prove 
that the compromises of democracy are a better 
producer of what men want from life than are 
the formulas and prescriptions of a regimented 
society? It will if the compromises are fair, 
if they are not arrived at from the clashes of 
stubborn and aggressive minds, but result from 
the amicable sharing of ideas among men of 
good will. 








EVOLUTION of a positive-displace- 
ment compressor, successful search 
for high temperature alloys and adop- 
tion of a heat-elastic assembly were 
major factors in development of the 
Elliott gas turbine (Fig. 1) which the 
U. S. Navy Bureau of Ships and the 
Maritime Commission are applying 
to ship propulsion. Significant details 
of the experimental 2,500-hp. unit 
which has been undergoing tests at 
the Elliott Co.’s plant are here re- 
corded for their bearing on the prog- 
ress toward attaining units for sta- 
tionary power generation in custom- 
ary utility sizes. This achievement is 
asserted still to be several years away 
but a packaged-power plant is stated 
to be part of the program founded on 
the present units for the Navy and 
Merchant Marine. 


Fixing the Cycle 


A regenerator has the greatest sin- 
gle effect in raising the efficiency of 
the gas turbine plant. Addition of an 
inter-cooler and a second combustion 
chamber and turbine also increase the 
expected economy (Fig. 2). Use of 
still another stage of intercooling and 
reheat are also shown to be advan- 
tageous but, as is seen, the gains are 
becoming progressively smaller. How- 
ever, as the number of elements are 
increased they become reduced in 
size, and are consequently easier to 
build. 

That is why the Navy unit is com- 
posed of two turbines, two compres- 
sors with intercooling, two combus- 
tion chambers, and a_ regenerator 
(Fig. 3). 

The low-pressure compressor takes 
in free air and compresses it to a 
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Gas Turbine for Ship 
Drive and Packaged Power. 








Unit of 2,500 hp. developed by U.S. Navy and the Elliott Co. for propul- 
sion—Major factor is new positive displacement compressor—Mount. 
ing is heat-elastic to combat high gradients—Starting is reported simple 


—Package power units on similar pattern, virtually outdoor plants 








FIG. 1—Designed for 100,000 hours of ship-propulsion service this 2,500-hp. gas 
turbine has a thermal efficiency of 29 percent 


pressure of 43 psi., and 300 deg. F. sufficient power is developed to drive 
The temperature is then lowered in the low-pressure compressor. 
the intercooler, whereupon the air The air from the high-pressure tur- 
passes directly into the high-pressure bine exhaust is then reheated in the 
compressor which raises the pressure low-pressure combustion chamber to 
to 96 psi. absolute. The air then elevate its temperature to 1,207 deg. 
passes through the regenerator, where FF. before it is expanded in the low- 
a portion of the heat in the exhaust pressure turbine. Five thousand 
gas is recovered before it enters the horsepower is realized from the low- 
high-pressure combustion chamber. pressure turbine, 2,500 hp. of which 
is expanded in driving the high-pres 
sure compressor. The remainder 18 
In the high-pressure combustion excess power which, in this marine 
chamber, fuel oil is burned directly gas turbine, drives the propeller. 
in the air stream and a temperature of After the air leaves the low-pres 
1,230 deg. F. is reached at the en- sure turbine at slightly above atmo 
trance to the high-pressure turbine. pheric ‘pressure, it passes to the re 
In this turbine the heated air is ex- generator where it pre-heats the fresh 
panded to 53 psia., and in doing so compressed air from the high-pressure 


Temperature is 1,230 Deg. F. 
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compressor. The exhaust gas passes 
up the stack at a temperature of 400 
deg. F. and is discharged to atmo- 
sphere. 


Rotary Compressor 


A major requirement of the eff- 
cient production of power by gas tur- 
bines was a means of compressing 
large volumes of air economically. 
The Lysholm compressor (Fig. 4) 
combines the advantages of a recip- 
rocating compressor and those of a 
strictly rotary machine. It has only 
two moving parts and these are of 
exceptionally rugged construction. 

At the high speed, it inhales suc- 
cessive bites of air which are en- 
closed, cut off and compressed by 
squeezing, and finally expelled into 
the exhaust system. At both the in- 
take and exhaust the successive bites 
overlap so that a continuous flow is 
obtained. 

This is a positive displacement ma- 
chine which for each turn of the shaft 
takes in and compresses a fixed vol- 
ume of air independent of the back 
pressure imposed. Over a very broad 
range the operating pressure can be 
independent of air quantity and this 
has the practical effect of allowing 
selection of a flow-pressure relation- 
ship exactly suited to the associated 
turbines. 

Temperatures are very high and the 
turbines had to be made from mate- 


Combustion 
7 chamber 


Cycle- efficiency 


Jo stack 


FIG. 3—Arrangement of components of 2,500-hp., gas turbine plant: A, low pressure 
compressor; B, intercooler: C, high pressure compressor: D, regenerator: E, high 
pressure combustion chamber: F, high pressure turbine; G, low pressure combustion 
chamber; H, low pressure turbine; I, starting motor: J, output shaft 


rials which have a coefficient of ex- 
pansion 50 percent higher than ordi- 
nary steel. Since the turbines are 
nearly 4-in. longer at operating tem- 
perature than when they are cold it 
was necessary to design these ma- 
chines, their mountings, and all parts 


8 Regenerator 


Cc) Compressor € Intercooler 


29.5 To 


connected to them in such a way as 
to permit these expansions to take 
place in a short space, without push- 
ing the machines from their founda- 
tions or breaking the connecting 
pipes. In order to permit expansion 
it was necessary to secure the float- 


FIG. 2. -Analysis of practical combinations of gas turbine elements led to decision to employ two turbines, two compressors 
(with intercooling), two combustion chambers and a regenerator 
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FIG. 4—Elliott Lysholm compressor is positive in displace- 
ment. Bites of air are trapped by successive pairs of mesh- 
ing helical lobes. Quantity of air is directly proportional to 
speed of rotation and is independent of discharge pressure 


ing ends by means of freely moving 
links. 

Temperature at the inlet of the tur- 
bine reaches 1,230 deg. F.—yet at a 
point approximately 10 in. away, the 
metal temperatures must be below 
200 deg. F. for. proper operation of 
the main shaft bearings. To restrain 
the free conduct of heat to undesired 
locations resulted in the use of heat 
dams and special oil cooling at the 
bearings, and air cooling at the pin 
rings were used. The latter are so 
constructed that a 600-deg. F. tem- 
perature drop takes place in the con- 
nections between them and the inlet 
casing. This is accomplished by using 
small areas of contact, reduced metal 
sections to cut down heat conduction, 
and some well-placed air cooling on 
the inside of the pin rings. 


Radial Freedom 


All main members are tied together 
by means of radial pins which permit 
a free movement between adjacent 
parts that experience temperature dif- 
ferences. In other words, the pin 
rings, the diaphragms, and the gland 
assemblies, are all free to expand un- 
restrainedly with respect to their ad- 
joining members. This constitutes a 
heat-elastic design and construction. 

It was imperative to devise a 
method for getting the machines un- 
bolted after they had been operated 
at temperature. The stainless steel 


alioy which must be used in these 
turbines has the undesirable charac- 
teristic of galling when two parts are 
assembled together. To be able to take 
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the Navy unit. 
locating the plant. 


the nuts and bolts apart a special col- 
loidal silver compound is applied to 
the threads. 


Starting is Simple 


Starting is quite simple and brief. 
It is only necessary to engage the 
starting motor, light off one burner 
and warm up. The operator, having 
all operating conditions visibly indi- 
cated on the control panel, correctly 
controls the rate of warm-up by vari- 
ation of the throttle lever. 

When the inlet temperature to the 
high-pressure turbine has been slowly 
brought up to the point at which the 
starting motor is to be “dropped,” 
the temperature on the low-pressure 
turbine will also have risen slowly to 
an acceptable value. Two by-pass 
valves are operated and the speed of 
the low-pressure turbine, high-pres- 
sure compressor shaft increases from 
the 250 rpm. maintained throughout 
the. warming-up period to approxi- 
mately 900 rpm. The operator raises 
the starting motor speed and increases 
fuel combustion rate to compensate 
for increased air flow. At just about 
this time the plant “floats” off the 
starting motor and is now in condi- 
tion to develop useful power. 

The remaining burner in the high- 
pressure combustion chamber is now 
“lit off.” When this is done there is 
an increase in power developed. When 
the burner in the low-pressure cham- 
ber is “lit off” there is likewise an 
increase in power output. The unit 
can be run on very light loads by us- 
ing only the one burner in the low- 
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FIG. 5—Proposed packaged power unit is simplified form of 
Cooling water problems may be forgotten in 


Being virtually an outdoor unit, only the 


most inexpensive housing structure is required 


pressure chamber but this is yet to be 
investigated thoroughly. 

From the time the starting motor 
has been detached the amount of 
power output realized in all subse- 
quent settings of the controls is merely 
a function of combustion rate and 
low-pressure turbine speed. 


Later Versions 


A later version (again a 2,500-hp. 
propulsion unit) has been designed to 
operate on the same cycle as the pres- 
ent experimental plant with reheating 
intercooling and regeneration. With 
modern materials, operating tempera 
tures of 1,400 deg. F. can be em: 
ployed and a thermal efficiency in 
the range of 32 to 34 percent is fairly 
certain. 

For years, engineers in the power 
industry have been intrigued by the 
thought of “packaged” power units 
complete unto themselves, capable of 
being transported on skids and of be: 
ing set up and operated immediately 
upon their arrival at the site. The 
gas turbine, by virtue of its freedom 
from cooling water demands. is 
ideally suited to installation of this 
type. With conventional prime mov 
ers, the expenses in connection with 
the erection of suitable foundations, 
of adequate buildings, of locating, 
diverting, and properly treating the 
cooling water, are appreciable and cat 
largely be eliminated with gas tur 
bines, A unit of this type is.shown in 
Fig. 5, It is nearly an outdoor instal 
lation, being housed by only the 
cheapest frame structure. 





1945 @ ELECTRICAL WORLD 








hp. 
| to 
"es- 
ing 
‘ith 
ra: 
em: 

in 
irly 


wer 
the 
nits 
p of 
| be: 
tely 
The 
dom 
os 
this 
nov: 
with 
ions, 
ting, 
- the 
| can 
tur: 
v0 in 
istal- 


the 


RLD 


Aging of Transformer 
Insulation Computed 


Cumulative aging, temperature rises and hot-spot values determined 
from composite rule based upon the accepted principles of thermal 
behavior of temperatures under various ambients and cyclic loadings 


M.H.PRATT, Electrical Engineer, Central New York Power Corp., Syracuse, N. Y. 


ECONOMIC ADVANTAGE resulting 
from intelligent use of the informa- 
tion about loading transformers in 
keeping with their thermal capabili- 
ties which has been built up (partic- 
ularly during the war) can be far 
reaching. In fact, the field of further 
advance would now seem to be largely 
in improving the tools or methods al- 
ready provided for estimating temper- 
atures, permissible overloads and loss 
of equipment life through deteriora- 
tion of insulation. 

As a contribution in this direction 
a slide rule has been devised to facil- 
itate the calculations commonly re- 
quired for such determinations. It is 
fast in operation and easy to read to 
the required accuracy. It is more 
facile than the use of charts and 
averts the interpolations that are usu- 
ally necessary when tables are con- 
sulted. Experience has been had with 
the particular design described to 
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warrant the assertion that its use for 
a wide variety of problems concerned 
with loading to temperature can be 
quickly learned. 

Whether a transformer is being 
aged at faster than normal-life rate 
by being subjected to a sequence of 
loadings, some of which are substan- 
tially above rating, can be determined 
in a step-by-step procedure which 
takes account of intervening cooling. 


Aging Scale 


The rule is 10 in. long and has two 
slides, nine scales and a runner or in- 
dicator (Fig. 1). There are two 
scales for ambient temperature (both 
deg. F. and C.). The top slide has an 
arrow marked “Set to ambient” and 
two scales, one of which (C) shows 
absolute winding hot-spot temperature 
(deg. C.) and the other the adjacent 
D-scale showing the rate of insula- 
tion aging corresponding to any hot- 
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spot temperature of winding. 

Value “1” on this D-scale indicates 
normal aging, i.e., the rate of deteri- 
oration at which the transformer may 
be expected to have a normal length 
of life. In accordance with accepted 
standards this rate of aging is re- 
lated to the established hot-spot tem- 
perature of 95 deg. C. as a point of 
reference. The values on the D-scale 
were determined from the relation— 
Hours of normal life expended ) 


per hour of operation at hot. } = 
spot temperature T deg. C. 


e 0-0865T 
3,645 


Temperature-Rise Scales 


Center body-section of the rule has 
three scales which relate temperature 
rise to loadings. Bottom (A) scale 
has loads expressed in percent of 
nameplate rating. Center (E) scale 
gives winding hot-spot temperature 
rise above top oil temperature in deg. 
C: for any corresponding load shown 
directly below on the A-scale. The 
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FIG. 1-Nine-scales and runner on 10-in. slide rule for transformer loading, temperature and aging calculations 
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values showr are for transformers 
without forced circulation or ventila- 
tion, 

Top (F) scale gives the ultimate 
winding hot-spot temperature rise 
above ambient temperature in deg. C. 
for a corresponding load on the A- 
scale. For example, over 100 on A- 
scale read on E-scale the indication 
that at 100 percent of nameplate rat- 
ing the hot-spot winding temperature 
will be 20 deg. C. above the top oil 
temperature. This difference can be 
assumed as taking place with negli- 
gible time lag. Also, above 100 on 
the A-scale read on the F-scale the 
fact that, if 100 percent of nameplate 
rating load is maintained until equi- 
librium is reached, the ultimate wind- 
ing hot spot temperature reached will 
be 65 deg. C. above the ambient air 
temperature. 

These three central body scales 
just described above are simply line 
coincidence scales and were figured 
using the basic assumptions of 2 to 1 
loss ratio at rated load (2 copper to 
1 iron) ; variation of ultimate top oil 
rise above ambient proportional to 
the 0.8 power of the total losses; ul- 
timate top oil rise above ambient at 
rated load 45 deg. C.; variation of 
hot spot rise over top oil proportional 
to the 1.6 power of the load; and hot- 
spot rise of 20 deg. C. over top oil 
at rated load. 


Other Temperature Scales 


Two scales and a setting arrow are 
provided on the bottom slide. Upper 
scale (B) is graduated in percent 
nameplate rating and gives a means of 
shifting the runner to correct for the 
immediate (negligible time lag) 
change in winding hot spot tempera- 
ture resulting from any change of 
load. The lower or G-scale is the 
one-hour-interval temperature-change 
scale and shows under the runner at 
an existing condition, with the arrow 
set to the load being carried on the 
A-scale, whether the winding hot spot 
temperature will rise or fall in the 
next hour and by how much. The 
G-scale was determined by use of a 
time constant of 3.33. 


Typical Example 


Problem: Top oil temperature of a trans- 
former is 50 deg. C. Ambient air tempera- 
ture is 70 deg. F. 

1. Can a 140 percent load be carried 
safely for 2 hr. followed by a 90 percent 
load for 3 hr.? 

2. How much loss of life of insulation 
above normal will be incurred, if any ? 

8. What hot-spot temperatures 


are 
reached ? 


2 eopeenpenenge 


Janodi ase ch 


‘ead in Verat 
TS ene tr. 0 
ae etree hat ek oo) 
TRANS FP ORME ZO8D 
SLIDE 


One hour salerva/ reeding 


EATS Se 
> z 


7 amaien 
ip 9300 
/ 345678 
as | A 


I 


o ae a eo 
Nag eeen UE PETTT THM ETH pooner TTPT eyed ev peedepers 
7° rf) ge pi ve to 


4 4 


ik a 4 3 jaaee erating 
7 4 ST one hy 70 fall °C 
4 89 09 4& MR bth 
FORMER LC0AD 
DE AOLE 4 


«wr saterval reeding 


le cheonge se 


FIGS. 2-5—Successive settings for steps (a), 


Solution : 


(a) Set the runner to 70 deg. F. on the 
ambient temperature scale and the arrow on 
the top slide to the runner. (Fig. 2) 

(b) Set the runner to 140 on the A-scale 
and read 34.5 deg. C. hot-spot rise above 
top oil under the runner on the E-scale. 
(Fig. 3) Add this 34.5 deg. C. to the given 
top oil temperature of 5V0 deg. C. giving 84.5 
deg. C. as the starting hot-spot temperature. 
Set the runner to this value 84.5 deg. C. on 
the C-seale. (Fig. 4) (Note: this setting of 
the runner gives the “starting” hot-spot 
temperature because this temperature will 
be reached with negligible time lag after the 
140 percent load comes on). 


Aging 


(c) Set the arrow of the lower slide to 
the initial load of the proposed cycle 140 on 
the A-scale and read on the G-scale under 
the runner the fact that the hot-spot tem- 
perature will rise another 10 deg. C in the 
first hour of operation at 140 percent load. 
(ig. 5) Reset the runner to a value 10 
deg. higher on the C-scale, i.e. to 94.5 deg. 
C., which will be the hot-spot winding tem- 
perature at the end of the first hour’s oper- 
ation. (Fig. 6) Read under the runner on 
the D-scale the fact that, at the end of the 
first hour, aging is going on at the rate of 
0.96 hr. per hour (slightly below normal). 

(d) Since the load is to remain unchanged 
at 140 of rating for the second hour we can 
now read under the runner, as it stands in 
step 3 (Fig. 6) and on the G-seale, the fact 
that the hot-spot temperature will rise 7 
deg. more- during the next or second hour of 
operation. Move the runner 7 deg. higher 
on the C-seale to 101.5 deg. C. (Fig. 7) 
which will be the hot-spot temperature at 
the end of the second hour. Read under the 
runner in this pone (Fig. 7) on the D- 
scale the fact that aging is taking place at 
the rate of 1.8 hr. per hour at the end of 
the second hour's operation. 

(e) Now the load changes from 140 to 90 
so set. 140 on the immediate temperature- 
change scale (B) under the runner and 
move the runner to 90 on the B-scale, thus 
setting the runner to the temperature con- 
dition that will exist (with negligible time 
lag) and as soon as the 90 percent load 
comes on. (Fig. 8) There is no need to read 
this setting result on the C-scale. 


September Il, 


a a rrvegryyy Ww 
Oo 


bd fe | 


No no ae sho 

HL PTT) CTT eeniger pene 

oy yi pi pi ne\ 
a 


‘60 TRANSFORMER 
4 SLIDE RULE 


One hour salerval reeding 





(b), & (c) of assumed example 


Hot-spot Temperatures 


(f{) Now move the lower slide arrow to 
the new load being carried, i.e. 90 on the 
A-scale and read on the G-seale a further 
fall in temperature of 1.5 deg. C. during the 
first hour of operation at 90 percent load. 
(Fig. 9) Reset the runner down 1.5 deg. on 
the C-scale showing a hot-spot temperature 
of 82 deg. C. at the end of the third hour of 
the proposed cycle and an aging rate at the 
same time on the D-scale of 0.34 .hr. per 
hour. (Fig. 10) 

(g) Since the load remains unchanged at 
90 for the next hour the value on the G- 
scale now under the runner in Fig. 10 of 1 
deg. is the fall that will occur during the 
next, or fourth, hour of the cycle. Setting 
the runner down this 1 deg. on the C-scale 
shows a hot-spot temperature of 81 deg. C. 
and an aging rate of 0.31 hr. per hour at the 
end of this fourth hour. (Fig. 11) 

(h) Again the load remains at 90 for the 
next and last hour of the cycle so the setting 
of Fig. 11 gives, as is, the change in tem- 
perature that will occur during this next 
hour on the G-seale. The reading is 0.5 deg. 
fall. Setting the runner down this 0.5 deg. 
on the C-scale shows 80.5 deg. C. as the final 
hot-spot temperature and 0.3 hr. per hour 
as the final aging rate. (Fig. 12) 

(i) Adding these aging rates for the 
values effective at the end of each hour gives 
0.96 + 1.8 + 0.34 + 0.381 + 0.8 = 38.71 hr. 
Considering this as the aging that has oc 
curred over 5 hr. of operation, it is evident 
that we have not involved ourselves in any 
abnormal depreciation whatsoever in this 
case. The operation will not cause any of 
the accepted operating temperature limits 
of the ASA to be exceeded. The operation is 
entirely safe. 


Other Adaptations 


Similar procedure may be followed 
through hour by hour from a load 
chart or log sheet readings over 4 
24-hr. cycle, if desired. In this case 
we generally select the lowest load 
reading of the cycle and set the run- 
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FIGS. 6-8—Further settings on the slide 
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rule for determining the temperature rise and aging of transformer 
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ner to this value on the A-scale for the 
starting point proceeding from there 
in the manner described in detail 
above. 

If desired, and if the figures are 
known, or the refinement warranted, 
the upper slide can be reset as neces- 
sary to take into account any changes 
of ambient air temperature which may 
occur during the load cycle. 

In arriving at a measure of the 
total aging taking place over a cycle 
We usually simply add the aging read- 
ings obtained from the rule for the 
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FIGS. 9-12—Additional settings of rule for hot-spots and aging at subsequent loads 


end of each hour throughout the cycle 
as in the above example. Further 
refinement is not usually necessary or 
justifiable. Obviously the readings 
of the rule really give the temperature 
and aging rate at an instant of time 
only. On rising hot-spot temperatures 
the actual aging that has taken place 
during an hour past will be less than 
the rate at the end of the hour, the 
reverse being true on falling tempera- 
tures. 

If further refinement is desired, 
the instantaneous aging values read 

















from the rule may be plotted as a 
curve against time and the actual ag- 
ing over the period or cycle deter- 
mined more accurately by integration 
methods. If this is done in the case 
of the example above, the actual ag- 
ing over the 5-hr. operation comes out 
as 3.33 hr. of normal aging as against 
the value of 3.71 hr. obtained by sim- 
ple addition of readings. The addi- 
tion method is of course simple and 
normally, as in this example, gives 
a little more conservative answer. 


Other Characteristics 


It is, of course, easy for any de- 
sired assumptions other than those 
given above to be used in setting up 
the scales of such a rule thus obtain- 
ing a rule applicable to any desired 
transformer characteristics. The basic 
thermal formulas themselves are now 
well established and widely used. The 
particular characteristic values en- 
tered in these formulas and used for 
determining the scales of this rule 
are such as to be conservative for the 
majority of modern power transform- 
ers, thus giving the rule as shown the 
widest possible application. For ex- 
ample: Time constants will rarely be 
outside a lower limit of about 2.5 
hr. and an upper limit of 7 or 8 hr. 
The higher the time constant actually 
is, the less the aging will be over a 
cycle having peaks over nameplate 
rating. Use of 3.33 as time constant 
on a rule is increasingly conserva- 
tive for any values greater than this 
and the difference is quite negligible 
for values of 3 or even 2.5. Similar 
comparative analysis will show that 
two to one loss ratio is sufficiently 
safe to be adapted to transformers 
whosg actual ratio is from one to one 
to three to one. . 














Two-Way FM Solves 
Difficult Communication Problem 


California utility uses FM radiotelephone successfully in remote and 


unfavorable topographical areas for dispatching and emergencies 


under adverse line-of-sight and atmospheric conditions 





TWO-WAY FM RADIO has real value 
for an electric utility; the California 
Electric Power Co., Riverside, Calif., 
has been convinced of this fact in 
the comparatively short time it has 
had opportunity to make use of such 
equipment. Its first use resulted from 
an operating problem having to do 
with the war effort. A transmission 
line, constructed to serve the Basic 
Magnesium, Inc., plant at Gabbs, 
Nev., had no auxiliary telephone line. 
The importance of continuous service 
seemed to justify a test of radio equip- 
ment. The transmission line in ques- 
tion, running between Millers, Nev., 
and Gabbs, Nev., as shown by the 
accompanying map, is 64 mi. in 
length and traverses an unpopulated 
section of the state. Some 7 or 8 mi. 
from Gabbs the line passes through 
a gap in the hills and makes a “dog 
leg” behind a mountain range. This 
shielding effect was expected to pre- 
vent “point-to-point” radio use, but 
it was decided to give FM a trial 
nevertheless, and engineers of the Gal- 





MAP of Calipatria-Blythe transmission 
line where FM is now being instajled 
for dispatching operations 


vin Mfg. Corp. (Motorola) were 
called in to work with the power com- 
pany in establishing a workable radio- 
telephone system. 

Tests were made between a mobile 
unit, operating along the power line, 
and temporary test stations at Mil- 
lers and Tonopah, Nev. The re- 
sults obtained by the fixed station in 
Tonopah were so much better than 
when located at Millers that the Tono- 
pah location was given preference, in 
itself a fortunate thing, since Tonopah 
is the operating center for that por- 
tion of the transmission system. Com- 
pletion of the tests indicated that coy- 
erage could be obtained from Tono- 
pah to a mobile unit entering the gap 
in the hills referred to above, while, 
when testing from Gabbs, communi- 
cation could be maintained with the 
mobile unit to a point such that there 
was a lap of some 15 mi. in the posi- 
tions of the mobile unit. The tests 
were conducted with a 50-watt station 
transmitter and with a mobile unit 
having a 30-watt transmitter. The 
frequency used was 31,460 ke. Asa 
result of the tests, 250-watt stations 
were installed at Tonopah and Gabbs. 

In each case, the antenna, of the 
coaxial type, was located 1,000 to 
1,500 ft. from the receiver end to 
eliminate any stray noise pickup from 
the high-voltage equipment and bus 
at the substation. The transmitter was 
housed in a radio shack at the foot of 
the antenna and was remotely con- 
trolled from the station. Fifty-watt 
mobile units were used in the patrol 
cars. Upon completion of the con- 
struction of the fixed stations, it was 
found that very good communication 
could be had between those two points 
in spite of the intervening mountain 
range. 


September l, 





Goldfield 


gposed location 
fer station 
“ el. 10,000 ft 
Control station * 
250w station 


fine to San Bernardino \ 


NORTHERN PORTION of California 
Electric Power Co.’s system where FM 
is used for dispatching in the rugged 
weather and topography of Nevada 


Cessation of activity at Gabbs made 
it possible to dismantle and remove 
the Gabbs radio station early in 1945. 
It was reinstalled at Control Station, 
which is a transmission and dispatch- 
ing center for the northern end of the 
transmission system. This location is 
near Bishop, Calif., which is in Owens 
Valley between the Sierra and White 
Mt. ranges. The elevation at Control 
Station is approximately 4,700 ft. 
and that at Tonopah, Nev., 6,000 ft. 
but, between the two points, is a 10,- 
000-ft. mountain range, peaks of 
which rise to a height of 14,000 ft. 
This looked like a condition that was 
not at all suitable for FM radio. How- 
ever, some preliminary testing indi- 
cated some possibility of successful 
station-to-station transmission and, 
in any case, communication with mo- 
bile units within a wide radius could 
still be had from each station. Upon 
completion of the Control Station job, 
it was found that the results were very 
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gratifying and that station-to-station 
communication could be counted 
upon. Further tests between patrol 
cars, equipped with mobile units, and 
the fixed stations indicated certain 
dead spots, but these were of limited 
area and of no particular moment, 
by reason of their location. 

In the preliminary field tests, for 
the most part consisting of a mobile 
test unit working with a temporary 
fixed station, the determining factor 
was the feasibility with which the car 
could communicate with the fixed sta- 
tion, and vice versa. No quantitative 
readings were made on a comprehen- 
sive basis of signal strength, other 
than that of speech audibility. 
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REMOTELY CONTROLLED station KGYF located in 
a valley at an elevation of 5,000 ft. between the 
White Mts. and the Sierra Nevadas 
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However, our radio su- 
pervisor at Control Sta- 
tion reported that, while 
driving from Tonopah to 
Control Station, he talked 
very clearly with Control 
Station while at Coaldale, 
Nev., approximately a 
4,600-ft. elevation; Con- 
trol Station being approxi- 
mately 4,700 ft. in eleva- 
tion, with an airline dis- 
tance between them of ap- 
proximately 60 miles. 
However, in a direct line 
between them lies the 
White Mountain range, 
and this constitutes a bar- 
rier of some 11,000 to 
12,000 ft. As to how FM, 
at 31,460 kilocycles, gets 
over this mountain range, 
it cannot be said with as- 
surance; but it can and 
does get over. 

After this success with 
FM in the northern district, it was de- 
cided that FM two-way radio might be 
the answer to a communication prob- 
lem having to do with the transmission 
line running from Calipatria, Calif., 
to Blythe, Calif., and supplying the 
entire Palo Verde Valley with elec- 
trical energy. This line, 70 mi. in 
length (see map), traverses an ex- 
ceptionally bad bit of desert country. 
General Patton’s troops trained over 
a portion of that desert country, and 
the sand and extreme heat were severe 
tests for both vehicles and men. 


Patrol roads fill with blown sand or 
are liable to be washed out by cloud- 
burst and, all in all, that particular 
transmission line is an unusually diffi- 
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RADIO-EQUIPPED PATROL CARS (left). Both transmission line and telephone line are shown in this Nevada scene. Telephone 
line does go out occasionally, hence the need for radiotelephone. (Right) Remotely controlled transmitter of KEGYB located on a hill 
St elevation of 6,500 ft. back of substation near Tonopah, Nev. Part of the famous mining town of Tonopah can be seen to the left 
of the hill. High winds made it necessary to guy-down roof of the shack 


cult one to patrol and to repair. Tests 
made indicated that with a fixed sta- 
tion at either end of the line there is 
a good chance of maintaining point- 
to-point communication between sta- 
tions themselves and, at the same time, 
of keeping in touch with a patrol car 
at any point on the line. These instal- 
lations are now under construction. 

Plans call for the installation of 
several additional stations at other 
points to completely cover at least 
that portion of the transmission sys- 
tem in the northern area where severe 
snow and ice is encountered during 
each winter. It is thought that the use 
of a repeater station, located at ap- 
proximately a 10,000-ft. elevation, 
will be a decided aid in obtaining 
complete coverage and eliminating the 
few dead spots. Some of the points at 
which it is expected to establish reg- 
ular FM service are already served 
by operating telephone lines, and it 
might be wondered why the addi- 
tional means of communication is ton- 
sidered necessary. The fact is that 
severe weather conditions, such as 
winds of cyclonic violence, 4 to 6 in. 
of sleet, snow slides, rock slides and 
cloudbursts all have a habit of tak- 
ing out the telephone line at the same 
time they destroy the power line, 
since the operating telephone line is 
so often located in the vicinity of the 
power line. FM radio seems tq. be 
one means of communication that is 
not so apt to be put out of commis- 
sion by the elements and, for this rea- 
son, the power company considers it 
an important adjunct to a transmis- 
sion system. All of the FM equip- 
ment mentioned is of Motorola-Galvin 
manufacture. 
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Dielectric Heating in Industry 


Rapid development of desirable market for power sales advocated as 


high-frequency heating applications advance in plastic manufacture— 


Notable time savings achieved with excellent quality control in 


processes, particularly heating of preforms 


L. M. DURYEE, Industrial Power Engineer, Connecticut Light & Power Co., Waterbury, Conn. 





THE DEVELOPMENT of industrial 
high frequency heating applications 
is rapidly capturing the interest of 
the utility industry. Sufficiently wide- 
spread discussion has resulted from 
previous articles on this subject to 
suggest that a further treatment, deal- 
ing with a more specialized phase, 
appears desirable. Rapid progress 
has been made in the field of induc- 
tion heating of metals (conductors), 
but there is now opening to the power 
industry an equally promising market 
for the post-war sale of industrial 
power. This is in the field of dielec- 
tric heating (of non-conducting ma- 
terials). 

The utility industry has a greater 
stak@ in the development of indus- 
trial dielectric heating than any other 
organization connected with it. The 
power sales engineer, well versed in 
electric circuit theory and industrial 
heating practice, needs only to review 
his fundamentals and to visualize the 
elementary electronic oscillator con- 
cepts in order to develop this new 
industrial heating market to its full- 
est extent. His long background of 
industrial experience, coupled with 
the native resourcefulness which 
qualified him for his job, fits him well 
to answer the challenge which this 
new heating tool presents. 


Basic Oscillatory Facts 


While it is desirable that industrial 
engineers have a _ thorough _back- 
ground in electronics, it is quite feas- 
ible to develop industrial heating ap- 
plications without a completely rig- 
orous mathematical analysis of what 
takes place in the oscillator circuit. 
Rather, a mental picture of high fre- 
quency oscillations, their cause and 
effects, will suffice to open the way 


84 


to a satisfactory familiarity with 
dielectric heating equipments. 

When an inductance and a capaci- 
tance are connected in parallel, a cir- 
cuit exists which when properly de- 
signed can store relatively large 
amounts of energy. Such a circuit is 
called a “tank,” due to this storage 
characteristic. The two circuit ele- 
ments constituting the tank are re- 
lated to frequency as follows: 


Inductive Reactance = X, = 2nfL 
1 


Capacitive Reactance = X¢ = In fC 


It is seen that since X,, varies di- 
rectly as frequency, and Xc varies in- 
versely, there is some one value of 
frequency at which these two reac- 
tances will equal each other. This 
equality exists at “resonant” fre- 
quency, and it occurs at a frequency 
such that 

Xr = Xe 
1 
or 2xfL = OnfC 
he cae cieens 
2n VL X C 


from which f = 


where L is in henrys, C in farads. 

If no resistance appears in the cir- 
cuit, no work is done and current 
in the line feeding such a tank is 
theoretically at zero value. The cur- 
rent in the tank circuit itself however, 
as it oscillates between the inductance 
and capacitance, can have very large 
values, and is equal to the applied 
(tank) voltage divided by impedance: 


E (applied) 
VX + Xe 

When a resistance R is connected 
in series with the tank capacitance 
the circuit is as shown in the dia- 
gram (Fig. 1). 


and the equation for / is 


I (tank) = 
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This is the situation existing when 
the electrodes of an industrial dielec- 
tric oscillator are used as “condenser 
plates” for applying the radio fre- 
quency power to the dielectric ma- 
terial which is to be heated. A real 
resistance is inserted in the capaci- 
tance branch of the circuit, which is 
made up of the actual material to be 
processed. Its electrical resistance, 
combined with the current flowing 
through it, produces heat in the old 
familiar form of I°R, in watts. Volt- 
age gradient causes high frequency 
molecular friction, which is heat. 


Resonant Circuit 


It is only necessary to oscillate this 
circuit at a resonance of ultra high 
frequencies in order to obtain a satis- 
factory degree of heating speed. 
Therefore, values of L and C (the C 
representing the tank capacitance in- 
cluding the load) are selected to 
produce oscillations at the rate of 
from 15 to 30 megacycles per second. 
The value of the C of any capacitor 
is, of course, considered from the 
standpoint of dielectric constant of 
the material, the electrode dimen- 
sions, the applied voltage, etc.,; 90 
that with a knowledge of the intended 
use of the circuit, the designer installs 
a tank inductance of a value to com 
bine with the capacitance in order to 
produce resonance at as high a fre- 
quency as is feasible and efficient, and 
one which can be easily maintained. 

A fast acting switch would feed 
d. c. pulses into this tank to sustain 
oscillations, if one were available, 
and if its frequency were controllable. 
It is obvious however, that an imagl 
nary switch, without any inertia, must 
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be used, if we-are to continue oscilla- 
tions at-the: ultra high frequency re- 
quired; that is, if we are to introduce 
this d. c. pulse at just the right point 
in the oscillating wave. Since no 
ordinary switch has ever been con- 
ceived, the electron tube replaces the 
“switch.” It is an extremely high 
speed “contactor,” inserted in the cir- 
cuit as shown in the diagram (Fig. 2). 

The grid voltage is arranged 180 
degrees out of phase with the anode 
voltage and is biased by R, to give 
the proper “kick” to the oscillations 
in the tank, by tube conductance, as 
illustrated in the graph (Fig. 3) : 

The necessity for shifting the im- 
pulse giving grid voltage 180 degrees 
out of phase with the radio frequency 
oscillations (of anode “tank” voltage) 
is apparent. If in diagram (Fig. 3) 
the impulse (of the conducting kick of 
the tube) were to be introduced at 
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any other instant than at point “a 
then the anode oscillations would be 
slowed down instead of aided. Point 
“a’ is therefore the only point at 
which the tube can fire if it is prop- 
erly to provide the necessary high 


This ideal point 








frequency energy. 














FIG. 1—Electrodes of industrial dielec- 
ttic oscillator used as condenser plates 








is at a maximum (positive) of grid 
Voltage when anode voltage is nega- 
ive maximum. Therefore it is 180 
degrees shifted in phase. The radio 
frequency choke (r.f.c.) in the anode 
titeuit prevents the high frequency 
“tank” oscillations from entering the 
DC anode supply. R, is a biasing 
tesistor to provide proper grid volt- 
age, making the tube operate as a 
class “C” amplifier. DC supply for 
tathode-anode polarity (shown as a 


) comes from a full-wave rec- 
tiher, 












Commercial High Frequencies 


Having established the fundamental 
elements of oscillation, what frequen- 
“és are indicated, in order to provide 
® satisfactory heating rate for aver- 
age dielectric heating processes? In 
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induction heating of metals, the au- 
thor showed (ELectricaL WorLp, 
March 3, 1945, page 72) that maxi- 
mum power results when such a fre- 
quency is selected that the internal 





high- 
speed contactor to feed d.c. pulses into 
tank to sustain oscillations 


FIG. 2—Electron tube acts as 


power factor of the work to be heated 
is 70 percent. While as yet no sim- 
ple calculations for dielectric heating 
are established we can reach some 
definite conclusions from the funda- 


mental concept of dielectric (or 
“capacitance”) heat generation: 
Heat = 105 X W X S X temp. = (1) 


tX C.E. 


where Heat is in kilowatts 
W is pounds of material per sec. 
S is specific heat of material} 
Temp. rise is in deg. F. 
t is no. of seconds for the heating cycle 
C.E. is coupling efficiency expressed as a 
whole number. (An example would be 90, 
for coupling efficiency of a plastic{ heating 
oscillator using contact electrodes) 
Rate of Heat Generation = 
Exe Mi eT PP. 
2 
where C is capacity in mf. 
E is applied voltage 
P.F. is power factor of the dielectric 
material 
t is thickness in inches 
K is a constant 


(2) 


It is seen from equation (1) that 
coupling efficiency is important; and 
this depends upon electrode design 
and shape. Operating practice dis- 
closes that electrodes should in gen- 
eral contact the work wherever feas- 
ible. While it is recognized that an 
air gap between the work and the 
upper electrode cannot dissipate heat 
losses (dielectric loss factor of air 
being zero), the applied voltage be- 
tween electrodes must naturally be 
greater to produce a given volts-per- 
inch in the work being heated. Thus 
the kva. rating of the oscillator must 
be greater than may otherwise be 
required if air gap electrodes are used. 
Many applications require an air gap 
between the top electrode and the 
work, however, for uniform heating. 

Equation (2) shows us that as high 





a voltage as is practical should be 
used, but between electrodes, voltage 
increase is limited by eventual arc- 
over and frequency increase is of next 
importance. 

Maximum heating speed is related 
to frequency by: | 
0.43 K X temp. rise X S X D ( 

[XCX PF. 


where T' is in seconds 
S is specific heat 
D is density, pounds per cubic foot 
C is dielectric constant 
P.F. is power factor of material. 
K a factor related to shape of the 
dielectric (material thickness). 


Thus, the higher the frequency in 
general applications the shorter the 
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FIG. 3—Radio frequency and grid os- 
cillatory relationship 


heating time. The limit to frequency 
is the available and efficient power 
output from commercial oscillators, 
which establishes a frequency of 30 
megacycles as about the top for in- 
dustrial purposes. A simplified form 
of the above equation is submitted 
(Plastics, June, 1944) : 


H=CxXLFxXfx Vv (4) 
where H = Btu. per sec. per lb.’of’preform 
C = Constant (dependent upon 


density and spec. heat) 
LF = Loss factor expressed as a 


decimal 

f = frequency in megacycles 

V = volts per inch across the 
preform. 


From both experimental and prac- 
tical heating work already performed, 
supplying known values for the other 
quantities of equation (4), the value 
of C for a typical compound of cel- 
lulose-filled vinyl acetate, heated at 
an applied power rate of 1.5 kw. per 
lb. and a voltage gradient of 2,500 
volts per inch, is calculated to be 
1,015 Btu. per sec. 

Inserting this value of C, and solv- 
ing for f with varying values of V, 
the following data have been prepared 
(June, 1944, Plastics)’: 





Relation between Kv. and Megacycle values 


Kilovolts per In. Frequency in Megacycles 


23.2 0.5 
5% 1.0 
6.2 3.5 
4.4 7.0 
3.1 14.0 
2.2 28.0 








Since approximately 3 kv. per inch 
is about the maximum voltage stress 
which normal preforms can experi- 
ence without arc-over, it appears that 
14 to 28 megacycles is the approxi- 
mate useful frequency range. If the 
Federal Communications Commission 
settles on its presently contemplated 
27.4 m.c. as the industrial dielectric 
wave-band, then all industrial heating 
of this type will be at 27.4 m.c. Ade- 
quate shielding of electrodes will also 
be required, which can be accom- 
plished by proper equipment design. 


Advantages of H. F. Heating 


Among all the various types of 
manufacturers which the power sales 
engineer contacts, the molded plastic 
industry presents the most important 
prospective user from the standpoint 
of expanding this dielectric heating 
market. In almost every molding 
plant the “transfer” process is used— 
i.e., the molding powders are rammed, 
cold, into preformed “pills” for heat- 
ing and subsequent transfer to the 
compression molding machines. The 
time for preheating the pills is far 
greater than the molding time, and 
pill preheating is entirely unsatisfac- 
tory with convection or radiant ovens 
because the material is far too diffi- 
cult to heat from external sources. 
The pills neither accept heat readily, 
nor do they conduct it to their cen- 
ters. Therefore, after transfer to the 
molding machine, heat from the mold 
itself must slowly penetrate the pills, 
and this is definitely uneconomical. 





The compression molding machine 
representing several thousands of dol- 
lars of invested capital, (including its 
dies) becomes a make-shift “heating” 
device instead of solely a molding ma- 
chine. With the installation of high 
frequency “pill-heating” oscillators, 
however, the heating is accomplished 
extremely fast by uniform introduc- 
tion of electronic heat in each mole- 
cule of the preform. This makes it 
possible to double and often triple 
the output from a given compression 
molding machine. A notable produc- 
tion increase is naturally welcomed 
by the progressive owner of a mold- 
ing plant. 


To Meet Competition 


The well-nigh miraculous ability of 
electronic oscillators operating in the 
15 to 30 m.c. range uniformly to gen- 
erate heat within the mass makes the 
use of dielectric preheating a “must” 
in every compression molding proc- 
ess, if competition of the molding 
plants already utilizing this modern 
equipment is successfully to be met 
by others. The exception to this broad 
statement is the plant manufacturing 
completed products weighing less 
than 4 lb., where investment in elec- 
tronic preheaters is sometimes ques- 
tionable. Extreme plasticity of pre- 
forms obtained with dielectric heat- 
ing in both large and small products 
offers unique advantages unobtain- 
able by any other means. These are: 

(1) Substantial reduction in mold- 
ing pressure due to this preform 





Table 1 


Approximate Material Properties of 
Common Dielectric Substances at 1-30 M. C, 


Material 





Viny! Acetate 

Cellulose Filled—Molded..................05- 
DR diss om ke wae s 856 
Pe Bk cin dis. Bai,.. aes 


POON IIE «icc cadenytae s lavt> oti Wae Sodda 
Wood Flour Filler—Molded.................+. 
Pee, oe bd ti be 
PN. Bete asks ape ons 


Melamine Resin 
Mica Filler—Molded...............ccccccveee 


RS ks Gola Sy ws 0 keke 
Phenolic Resin 
Cotton Filler-—Molded...............-.-00085 


ID a iigngrwie-ny-auyisnemtenanineeretéintion 
POE a0 Sia os s.s cab eos ESS RS 





Power Loss Factor 
Dielectric Factor (Product of 
Constant % P.F. and D.C, 

6.0 5.0 0.3 

3.7 4.5 0.17 
1.9 oe 0.06 
6.5 os ee 
6.5 4.5 29 
3.8 4.1 .16 
1.8 2.9 .05 
6.0 4.0 24 
te 1.75 029 
5.0 5.0 .25 
3.7 4.1 .15 
1.8 3.0 .05 
2.1 8.5 .18 
6.0 12.0 .72 
3.1 3.0 .093 
6.2 0.17 Pyidy 
5.5-9 0.2-0.4 

5.5 0.8 
2.8-3.3 0.3-0.8 





50-KW., R.F. OSCILLATOR operating at 
17 m.c. at Trafford, Pa., for fast curing 
stacks of micaria sheets 


plasticity, which reduces maintenance 
costs and lengthens die life. 

(2) Reduction in shearing of pins 
and inserts due to pressure reduction. 

(3) Reduction of cure time to 
about 25 to 30 percent of the time 
required with conventional equip: 
ment and technique, making the elec: 
tronic investment extremely attrac: 
tive from the labor angle alone. 


Economic Data 


While the investment in dielectric 
pill-heating equipment is not low [it 
averages $1,000 per kw. of output for 
standard equipments of 1 to 5 kw. 
output), the total hourly cost is 8 
attractive per pound of product that 
molding plants in general are com 
vinced of the substantial economies 
of preform heating with r.f. energy. 
Typical hourly costs, for an oscil 
lator of approximately 3 kw. outpul, 
follow: 


Power Cost— cts. per ht. 
5.5 kw. input at 1.5¢ kw.-hr.... 8.25 
Tube replacement at $300.00 for 

4,000 hours average life..... 6.50 
Ten year amortization for $3,000 

investment based on 3,000 

hr./year Of uS€....s0e0.e08: 10.00 


— 


Total fixed and operating costs 24.75 
Obviously, no present day invest 
ment opportunity can be ignore 
which, conservatively stated, W 
double the hourly production of 4 
man and a machine for less than 2 
cents per hour of total cost! A mold: 
ing plant using 40 presses will i- 
stall economically a minimum o 
20 r. f. oscillators, utilizing appro*” 
mately 100 kw. of input (60 cycle) 
power continuously, with an approx 
mate diversity of 60 percent. Power 
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factor of this load on the input side 
is close to 95 percent, and equip- 
ments can be three-phase or single 
phase as required. Moreover, the 
preliminary engineering in this im- 
portant field has been completed and 
the market is ripe for cultivation. 

Since electrical properties of vari- 
ous materials are of such obvious im- 
portance, Table 1, showing these 
properties is presented in order that 
commonly used dielectric materials 
may be visualized as regards their 
desirability for radio-frequency heat- 
ing. 

Typical of important work which 
radio-frequency oscillators are eco- 
nomically performing is the fabrica- 
tion of sheet Micarta. The 50-kw. 
t. f. generator operating at 17 mega- 
cycles is illustrated, wherein radio 
frequency energy is used to cure 
standard sheets, under pressure. The 
sheets are stacked between electrodes. 
The center electrode is the “hot” 

























ee 


Table 2 











Physical Effects of Electronic vs. Standard Molding 
on Flow Characteristics of Molding Materials 


_ 
























Type of Phenolie | Method of | Total | Time of 
Molding Material Molding | Pressure} ,,.”: 
Closing 
veneral Purpose... ... Standard 17,000 | 25 sec. 
Electronic 
pre-heating | 17,000 6 sec. 
Standard 8,000 | Not filled 
Electronic 
' re-heating 8,000 6 sec. 
“mpact-Resistant, .... tandard 14,000 | 35 sec. 
Electronic 
Bigh | ad poesentne 14,000 | 4 sec. 
#2 Impact Resistant.| Standard 30,000 | 32 sec. 
ay sh 'ea t 1 
. re-heatin: 0, 1 sec. 
High Heat Resistant... Btandard i 16,000 | 25 sec. 
Llectronic 
pre-heating | 16,000 | 13 sec. 





Priest nian eatin tale ch ete 
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WATERBURY COMPANIES, Waterbury, Conn., more than doubled 
former production when these radio frequency oscillators were 
installed for preheating plastic preforms 


20-KW. OUTPUT DIELECTRIC HEATER used to cure the 
binder in alundum abrasive wheels at 10 m.c. 


Bet Ok Oe. Bale 


” hermes | 


Increased 


speed, uniformity and higher economy have resulted 





terminal of the oscillator; the two 
external electrodes being connected to 
ground. Bonding straps, connecting 
the grounded electrodes together, are 
shown. The sheets are stacked 23 
ft. high, occupying 3 ft. by 5 ft. of 
horizontal electrode space. Press 
faces are lined with copper sheets for 
furnishing proper contact to the os- 
cillator. Insulating problems are 
eliminated, of course, when the exter- 
nal electrodes are connected to the 
grounded terminal of the oscillator. 
The installation is in daily use at the 
Trafford (Pa.) Micarta Works of the 
Westinghouse company. Excellent 
speed, and overall economy are real- 
ized with this modern dielectric heat- 
ing equipment. 

Abrasive wheels typify another in- 
teresting application. A phenol 
formaldehyde binder must be uni- 
formly cured in this process, and 
radio frequency energy again per- 
forms its function economically, uni- 
formly, and fast. Alundum (A1203) 
bonded with phenol formaldehyde, 
heated, under test, with 10 m.c. of 
r. f. energy, is illustrated, using 20 
kw. of output power. This trial has 
already led to a pilot industrial in- 
stallation. The picture shows the 
20-kw. oscillator and overhead trans- 
mission line carrying power to the 
impedance-matching cubicle. The 
wheels are preheated between the disk- 
electrodes, and immediately trans- 
ferred to the molding press for com- 
plete curing under pressure. 

So many opportunities exist in so 
many industries for the sound and 
economic application of dielectric 
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heating that power engineers of utili- 
ties are going to find themselves ex- 
tremely busy now that VJ Day has 
come, and equipment becomes obtain- 
able. In view of the rapid progress 
which is now going on, it is not too 
much to predict that one or more 
high frequency specialists will be 
required in each industrial area, in 
order to develop this highly prom- 
ising market to its fullest extent for 
the benefit of post-war industrial 
power sales. 


Dnieper Hydro 
Is Being Rebuilt 


Some of the 26 wrecked piers of 
the 558,000-kw. Dnieper plant have 
already been replaced as the first 
step in restoring the capacity. As a 
whole the job constitutes one of the 
most difficult reconstruction tasks in 
the entire war area. Up to March, 
1945, (the latest news available here) 
some 300,000 tons of concrete had 
been blasted out and hauled off. Ex- 
perience has indicated that it is easier 
to destroy and remove damaged con- 
crete than to try to repair and restore 
it. 

When the Red Army units retired 
in August, 1941, they blew up the 
upper part of the dam. They did not 
wreck the generating station, merely 
trying to render it useless to the Ger- 
mans by dropping the head drasti- 
cally. When_the Germans retreated 
in 1943, they completely wrecked the 
station’s structure. 


87 





Traveling Shop 
Maintains Substations 


Special maintenance truck and trailer fitted out with instruments and 
test devices for system-wide maintenance of substations and switching 
facilities—Oil rehabilitation included 


]. B. HENDRICKS, Wisconsin Gas & Electric Co., Racine, Wisconsin 





SUBSTATION and switching equip- 
ment maintenance on the Wisconsin 
Gas & Electric Co. system is done by 
a single “circuit riding” maintenance 
foreman traveling over a 6,000-sq. mi. 
area and covering some 60 odd sta- 
tions once every 15 months. He car- 
ries all tools, equipment and instru- 
ments necessary for any test or main- 
tenance operation with him at all 
times in a panel truck and trailer. He 
draws help from the divisions when 
required. 

Before this system was adopted 
each of the four divisions was respon- 
sible for maintenance of its sub- 
stations. A certain duplication of 
equipment and personnel, as well as 
variation in maintenance procedure 





INSTRUMENTS FOR SUBSTATION MAINTENANCE are carried in locked compart- 
ment of panel truck beside the driver's seat 





among divisions, resulted. While these 
are not serious drawbacks a central- 
ized maintenance operation offered 


several distinct advantages on a rural 
system such as this serving 75,000 
customers a large number of which 





are farms in southeastern Wisconsin. 

Besides placing responsibility for 
proper substation maintenance in one 
individual, centralized responsibility 
insures that benefits of experience in 
one division will be available to all 
through a specialist whose duties do 
not extend beyond this type of work. 
Duplication of equipment is avoided. 
Moreover, all substation maintenance 
equipment necessary for any job } 
put in the field at one time, where 
needed and under the responsibility 
of a single individual; it is not scat 


tered about the system. P 
Not the least interesting phase o! ff v 
this maintenance operation is the b 
range and disposition of tools, equip § 
ment and instruments carried by the § b 
foreman in the truck and trailer from § w 
which he works. The trailer, in ge™ @ m 
eral, contains only oil test and mail 
tenance equipment while the truck te 
carries tools and instruments. 
The substation maintenance truck bl 
OIL TEST AND MAINTENANCE TRAILER contains all equipment necessary for filter- is a standard one-ton panel truck 
ing oil in substation apparatus. Trailer is 14 ft. by 7% ft. by 8 ft. overall fitted with compartments for rubber 
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goods, switch sticks and hot line tools, 
instruments and the usual comple- 
ment of hand tools. A locked cabinet 
adjacent to the driver’s seat contains 
most of the truck’s complement of in- 
struments, including: 

1. Megger—2,500 v. 

2. Capacity bridge—for bushing 
power factor tests 
. Cycle counter 
. Phantom load 
. Phase angle meter 
. Load box 
. Ammeters; voltmeters and watt- 
meters—both a.c. and d.c. 

8. Recording thermal-type demand 
meters—six connected to read power 
and reactive on three phases 

9. High current testing 
former 










wn 








NOW 









trans- 







10. Rotating meter standard 

11. Potentiometer 

12. Live-line insulator tester—volt- 
age drop type. 







Trailer and Equipment 







Rather than carry oil maintenance 
equipment on the testing truck where 
it would impose a “housekeeping” 
Problem in addition to occupying 
valuable space when not needed, it has 
been relegated to a special two-wheel 
oil maintenance trailer measuring 14 
by 74 by 8 ft. overall and which 
Weighs 2,210 Ib. fully loaded. Equip- 
ment carried includes: 


1. Oil filter press—7 by 7 in. blot- 
ler size . 












2. Blotter storage- two cases of 
blotters 


3. Blotter dryer 
4. Oil breakdown tester 











SUBSTATION TEST AND MAINTENANCE WORK is done by one man from a truck equipped with all necessary tools and instruments 


5. Motor driven oil pump—with by- 
pass piping 

6. 125-ft. 3-conductor electric cable 
on reel 

7. Armored oil hose. 

Piping between the oil pump and 
filter press, as well as by-pass piping 
to permit the pump to operate without 
the press, is built into the trailer as 
are all the major items of equipment. 
Convenience of arrangement of this 
trailer is evident from the fact that it 
can be set up and filtering oil within 
ten minutes of its arrival on location. 
Side panels of the trailer body 
(Barkow) are hinged horizontally at 
the top to raise and provide shelter 
from storms. Doors at the front and 
rear of the trailer also open giving 





complete access to all parts. 

With the equipment provided on 
the truck and trailer it is possible for 
the substation maintenance foreman 
to swing rapidly through the sequence 
of testing station relays, filtering 
breaker oil, inspect the breaker, test 
its bushings and operating mechan- 
ism, verify its lockout and timing, 
remove the station from service, meg- 
ger the transformer, test transformer, 
bushings and oil all without having 
to leave the station for special test or 
maintenance equipment elsewhere on 
the system. This efficiency and acces- 
sibility of tools is one of the major 
features of the maintenance set-up 
which has been in use on the system 


since 1940. 


Rat Initiates Chain of Mishaps 


Rising flood waters of the Ohio 
this spring caused all the river rats 
to seek the security of higher levels. 
One in particular seemed more pan- 
icky than the rest; he climbed to the 
roof of the Ohio Falls Station, hydro 
plant of Louisville Gas & Electric Co. 
Even there “Snoopy” was not confi- 
dent of security so he jumped to a 
small ledge of concrete and thence to 
the body of an adjacent pothead of 
the cable to the 450-kva. station trans- 
former. That was the finish of the 
rat but merely the beginning of a 
sequence of untoward events. 

The breaker on the circuit supply- 
ing the bank from the 14-kv. main bus 
tripped out and the station attendant, 
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oblivious of Brother Rat’s inquisitive- 
ness, reclosed the breaker. For rea- 
sons still to be established, the breaker 
pumped and reclosed on the fault 
twice—sustaining the fault some five 
seconds. 

Arc at the pothead travelled to the 
450-kva. transformer bank and left 
the bushing metal-parts in the nude 
after stripping the petticoats from the 
bushing insulator. 

About this time two 15-kv. current 
transformers decided to explode; 
man-sized holes were burned in their 
enclosure. V.C. cables in the C.T. 
box and the adjoining 14-kv., discon- 
nect-switch compartment were dam- 
aged. 








Evolution of Aerial 
Cable Distribution—IT* 


Performance compares favorably with underground cable—Two light- 


ning failures per 100 miles per 


year—Faults readily located and 


repaired by splicers after temporary repairs by linemen—Solves tree 


troubles—No radio interference experienced 


GEORGE H. LANDIS,** Central Hudson Gas & Electric Corp., Poughkeepsie, New York 





MOST OF THE NO. 4 aerial cable 
on the Central Hudson system is in- 
stalled on single-phase lines and most 
of the larger size cables are installed 
on three phase lines. Approximately 
95 percent of this cable (Table I) is 
insulated with oil base compound, the 
other 5 percent being insulated with 
varnished cambric. To date, the 
largest size cable installed is No. 4/0, 
but there is no reason to believe larger 
cables could not be used. 

Except for failures from lightning, 
the performance shown in Table II 
compares very favorably with under- 
ground cable. Improvement in per- 
formance may be expected with im- 
proved manufacturing processes in 
the later cables, and improved tech- 
nique in the care and handling of 
cable during installation. Lightning 
exposure on many of these cables is 
severe, as much of the cable is in- 
stalled in rural areas, frequently in 
fairly short lengths of two to five 
spans, and tied into open wire lines 
on each end. Present practice calls 
for distribution type arresters to be 
installed at all terminal poles where 
cable is connected to open wire lines. 
The arrester ground lead is bonded 
to the common neutral messenger and 
also connected to ground rods driven 
at each terminal pole. No attempt 
has been made to measure ground re- 
sistance, but some improvement may 
be made in this respect as a program 
for ground measurements of all instal- 
lations progresses. 





* First installment appeared in ELECTRICAL 
Wortp, August 18, 1945, page 84. 
** Electric Distribution Manager. 


A large proportion of the cable in 
service is installed in locations of 
heavy tree growth. Here its perform- 
ance is outstanding, as shown by 
the record. Ordinary limbs have no 
effect on its performance, and the 
only cases of failure recorded have 
been where large trees have broken 
the messenger. In several instances 
the cable line has continued to func- 
tion without interruption when poles 
have been broken off and the lines 
have fallen to the ground. No inter- 


ruptions were caused by cable fail- 
ure during the hurricanes of 1938 
or 1944, nor by several severe sleet 
storms, which caused interruptions 
to large parts of the open wire distri- 
bution system. 

Where cable failures have occurred, 
no great difficulty has been experi- 
enced in finding the fault. The cable 
damage, though not extensive, has 
been readily found by patrolling. In 
no case has it been necessary to re 
sort to Kenotron testing to locate 





Table I 


Year l/c #6 l/c #4 


1931. 7,200 

1932. ; 
1933. 

1934 | 1,400 | 14,170 
egess os RoR. | 5,428 | 21,695 
a sac hes 36,485 | 9,065 
WS Lhasa dis need 6 Gent 45... 
NMBA A aa ES Ar 82,100 | 5,900 
RE | id 68,854 | 62,980 
1940 19,126 | 41,927 | 36,350 
MMe. Acidic. case 50,020 | 9,940 
SOME... . scutes «URL Eason eae a 
tee Mc Paves, 
RRM gt atta. Re Gk ace TiS meta alert acs" 


| 
Total 1/c cable...... 


| 3/e #2 








ee - = Fr —_— |__| coches 
Pere 13,440 
DR a nh bte Whe eka Odes o COR dak cle 24,170 
Re 2 oie oN a ta, lB asi tag J ceceee | eevee 
SREP fs Woke wee Se Prasens Kee 
SRA wah dowta vada ae oe A teak ee 
Total 3/c Cable.....| .. eee | 37,610 
Total Conductor Feet} 

of 3/e Cable...... 112,830 


Total Conductor Feet| 
All Cable......... | 19, 126 





299,414 |272,930 


Feet of Aerial Cable Installed " 


| | | 


| Total 
\l/ce #2 0 1/e #4/0 | 


Conductor 
Feet 

















Rees 7,200 
o 15,57 
BRIO Siccecve hoe cares 57,12 
Suet Fo coe a oe 51,84 
Petey eneee Beis it 58,00 
| 14,000 | 15,600 161, 4 
| 201265 | ...... | 8.974 125,942 
B.OOeiikcc ast Kei Tbs «ae 64, 960 
ae Sea ar aebd dt 
phy seeees | ceeeees ss 
108,705 | 42,160 | 8,274 637,779 
Total Total 
| 3/c #0 | 3/c #4/0| Feet | Conductor 
| 3/e Cable | Feet 
pce nent ae os 
| 5,000 pees 18,440 55,33 
| 47,405 | veel S |} 1,540 73,115 | 219,94 
| ooo & ad «ke pirtecces 
| 52,405 >| | 1,540 $1,555 
157,215 | | 4,620 274, 668 
| } 
| 9 
265,920 | 42,160 | 12,894] ....... | 912,444 
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Table II 










Aerial Cable Performance 





4,160-Volt, 3-Phase 4-Wire, and 4,800-Volt Delta Systems 










































| 
Cumu- Cumu- 
Insulation Road Total Annual lative lative Failures 
Year Splice Break- Lightning Rifle Falling Con- Misc. by Cable Feet Miles per M. 
Failure down Shot Trees | struction Years | Installed Cable Cable Year 
F Inst. Inst. 

Ma 2s cea ge cee tom toentae De Ek sae ae eens be Ue eames DT caveaw oases 1 7,200 7,200 1.4 715 
ccc eed he rctE SAwews Ll Whe peda tesbens 1 BP Peak av hvbcee tone Sp" biviegon es 7,200 1.4 1.430 
ce ec ceny cot a a aE cs nc cin S eebh tebe Paaaacn MEL aael L wacesena (-touane Mtbenmas tienen 200 See tecactens 
BEL, ARULTILE cictel Ackil e Lu teoweeee Te ehtes thes DOOM VE ROR fads towel Sevan 1 15,570 22,770 4.2 . 238 
RRSP SRE Ph Re ae oe a le er igri ede I a hea A anes 3 57,123 79,893 15.1 .198 
1936.. 1 S (CRISS. hc 1040: Sap ese 1 1 5 j 131,733 25.0 . 200 
Re el a EERE Kae ee eae eee te 1 ee Fe re) ee etre) arr 1 65,710 197 ,443 37.4 .025 
Mcbed 6 d.a0.0.6 6 cards 1 6 wii 4) ae 1 5. O watees 12 be ,443 54.0 . 222 
PT ctpiagca cs oneness 1 10 oe .. Sh wed uate lit neces eee aca wwa | Mi moateels 13 161,434 446,877 84.5 155 
Dit csevbdwiebeb bewesd Vistek 1 BROOD seater cts ten owedasl waeeed 2 181, 628,139 118.8 017 
MN cage 66.4ab 0 6 0d qgs tid 1 3 1 Ba, ‘BY seb eh 0 aren daca Rh eanalee 6 284,305 912,444 172.5 035 
Biiciedeés ceccasncess~ 4 4 2 Joveneee | ceeeee | ceeeeees 1 oa Pree ek eee 172.5 .063 
PS aa dk ee RCM HSDES OE 4¥ 5088 1 8 BL PP Ge eee ean ecs er nee BR) bc evcciceudl Bisbee 172.5 063 
BONE 6 iad iisie ce cvcsonee 1 1 2 | STidus PHOS ys canons 1 Om O ncddsdse ih week ewes 172.5 .035 
Total by Cause....... 9 Biokly Mlyipot 3 2 3 Os FE aexsiss: 912,444 | 1,033.2 .0725 
Average per Mi. Yr....| .010 .030 02 | .005 | .003 .002 ME SE ste ke icy Mintitrcind ht evndina A. cated 














phase installations. 







0 
be expected of cable of later design. 
Cable of one manufacture, 









faults. No cases of messenger burn 
down have been experienced to date, 
although it is readily conceivable that 
this may occur where short circuits 
are heavy and breakers are reclosed, 
as we have had this happen on aerial 
transmission cables suspended from 
messengers where the breakers have 
been repeatedly reclosed on faults. 









Repair of Faults 





Length of time required to repair 
acable after a fault as compared to 
open wire lines is difficult to measure 
with any degree of accuracy, as much 
of the interruption time is dependent 
on travel time and the working facili- 
ties immediately available for the par- 
ticular job. Temporary repairs may 
be rapidly made on cables by ordi- 
nary linemen, as it is only necessary 
to cut back the shielding tape and a 
little compound at the fault location 
and fill the gap with rubber tape. 
Obviously such repairs are made only 
with the circuit de-energized, as faults 
are not indicated until failure occurs. 
Under unusually favorable conditions, 
cables have been restored to service 
in less than ten minutes from the time 
of failure. 

No radio interference has been ex- 
Perienced with this type of cable, ex- 
cept where the cable was of defective 
manufacture. In these instances, radio 
reception was practically blotted out, 
and gave immediate notice that trou- 
ble could be expected. 
















74, 665 





12,444 
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Approximately 65% of above conductors are installed on three phase lines, and 25% on single phase. 

Single phase lines consist primarily of one insulated conductor and messenger neutral. _ 

Messenger neutral is not included in above table for either single or three phase installations. : ty ARS 
riginal experimental cables are not included in above tabulation, since the performance of these cables is not indicative of the performance that may 





The above performance table is based on single conductors, as interruption records do not readily permit segregation into faults on single phase and three 


of which was removed due to defective insulation compounds, has also been eliminated for same reason. 







Rolling Mill Swings Controlled 


Automatic load control was re- 
cently installed on two 20,000-kw. tur- 
bo-generators at the Fairfield power 
plant of the Tennessee Coal, Iron and 
Railroad Co. (U.S. Steel Corp. sub- 
sidiary) to reduce the magnitude of 
the load swings imposed on an Ala- 
bama Power Co. tie line when the 
continuous hot strip mill is operated. 
An amplidyne operates the pilot 
motor of a hydraulic relay to control 
the steam admission valves. Compre- 
hensive report is found in a sym- 
posium of five papers prepared by 
engineers of the steel company, the 
utility and the General Electric Co. 
for the canceled Detroit meeting of 
the A.I.E.E. 

Power drawn by a large strip mill 
may build up to 25,000 kw. in 10 
sec., stay nearly constant for 60 to 
75 sec. and then fall off nearly to 
zero in another 10 sec. About a 
minute and a half intervenes while 
the ensuing slab is oriented. Such a 
25,000-kw. swing would vary the fre- 
quency some 0.0156 cycle over the 
16,000,000-kw. system with which 
Alabama Power is interconnected; 
variations in the local tie-lines how- 
ever are very pronounced particu- 
larly if the swing is more rapid than 
the response-time of the tie-line regu- 
lator. Since it takes 9.2 sec. for the 


regulating plant to start responding 
to a tie-line load deviation the regu- 
lator on the tie to Tennessee Valley 
Authority system has been completely 
ineffective. 

The solution was to absorb all or 
part of the hot strip mill load swings 
at their source by causing the gener- 
ating plant at the steel mill to in- 
crease and decrease its output in 
synchronism with the strip mill load 
swing cycle. By utilizing both steam- 
line storage and flash-evaporation the 
boilers can supply up to 16,160 lb. 
of steam per minute while pressure 
drops from 335 to 315. Carryover is 
the limiting factor. 

The load controller holds the de- 
sired base load on the unit and com- 
pares the measured consumption of 
the strip mill with the excess of the 
generator output over base load. If 
any difference in these values occurs 
the load controller operates the tur- 
bine valves through a servomotor to 
rebalance the equation. 

Two seconds is required for re- 
sponse of the controlled generator. 
If steam-plant boiler conditions at 
Fairfield would permit operations 
with a 100 percent pick-up setting the 
hot strip mill load swings would be 
completely eliminated from the C&S- 
TVA ties, it is concluded, 
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Food Refrigeration 
as a Load Builder 
WITHIN THE NEXT FEW YEARS tremendous expan- 


sion in the production and consumption of frozen foods 
is certain. Estimates of sales of home food freezers in the 
next three years run as high as 2,800,000. The present 
number of locker plants—more than 6,000—will be mul- 
tiplied many times. Commercial processors will extend 
their operations in volume and in inclusion of food items 
as fast as public acceptance of their products and avail- 
ability of processing equipment will allow. These develop- 
ments, no longer “post-war” projections, but imminent 
actualities, add up to significant loads for electric utility 
systems. These loads will not only be of respectable size 
in total; they will also be desirable because of their inher- 
ent diversity characteristics. 

But this is by no means the complete picture of refrig- 
eration—which is electricity system load—in the coming 
changes in food processing and distribution. There is 
another aspect that popular interest in the future of fro- 
zen foods has caused to be generally overlooked. This 
is the distribution of fresh fruits and vegetables which, 
reacting from the competition of frozen foods, is bound 
to be greatly improved. The way of that improvement is 
refrigeration from garden to retail buyer. 

The fresh produce market now takes twenty times as 
much fruit and vegetables as does the frozen pack. That 
ratio will decrease to some value of competitive equilib- 
rium which no one can predict but which anyone can see 
will still be high. On equal terms of price and quality, 
most people will prefer fresh to processed foods. 

Refrigeration is no novelty in produce distribution; 
for years it has been used in long haul transportation of 
certain items. But it can and, under competitive pressure, 
undoubtedly will be used for more and more items for 
more and more of their travel from producer to consumer. 
Its ultimate application, not too far in the future, accord- 
ing to Clarence Birdseye of quick-freezing fame, is in the 
retail store where wilted lettuce, dejected carrots and snap 
beans that won’t snap will have been replaced by displays 
of fruits and garden sass kept crisp and tempting at opti- 
mum low temperatures. The. power company salesman 
who knows his groceries will go after that load. 


Rates for Tomorrow’s Load 


NOW IS THE TIME, when preparing to rebuild com- 
mercial activities, to go over the rate schedules with a 
fine tooth comb. Is there anything there that has been 
troublesome in relations with customers? Is there any 
fine print that is hard to read or is put in there to protect 
the company? Is the demand period right? Are the 
rates truly promotional? 

It may easily be possible to justify every part of the 
rate schedule from the standpoint of cost, fairness to all, 
readiness to serve, return, but there still may be undesir- 
able clauses. What if they are technically correct? If 
the customer doesn’t like them they aren’t right. 

The utility industry has a fine record of constantly 
lowering the price of its service but still its members 
persist in schedules which are too complicated and diff- 
cult to understand either as to application or principle. 
These aren’t arbitrary rates. They were carefully made 
and for the most part stemmed from a desire to minimize 
discrimination. That is a laudable objective but if the 
customer thinks the very opposite is the result then 
something ought to be done about it. 

Nor is reduction of customer annoyance the only reason 
for going over the schedule with a fine tooth comb. What 
are the plans of the sales department? What loads could 
be promoted quickly if there was a better rate? In other 
words, this is the time when coordinated thinking might 
produce fine results later. This doesn’t mean pricing 
business so low as to make it unattractive to the utility. 
There have been some rates of this nature made for cer- 
tain wholesale services which unfortunately have been 
used to extort similar uneconomic rates in other areas. 
What we are talking about are compensatory rates that 
at the same time are load-creative in their application. 

Such a schedule, for instance, is the all-electric rate 
described in a recent issue of ELECTRICAL WorLp. That 
rate has a definite sales objective and the results so far 
give every reason to believe that the objective will be 
reached in not too long a time after residential equipment 
is again available. 

Perhaps there are other package types of rates that 
can be developed. 

At any event, if not alread# done, now seems to be a 
good time to restudy the schedules in the light of post- 
war marketing of electricity. 


Up Go Alloy Temperatures 
WHILE THE WAR DEPARTMENT withholds composi: 


tion formulas and performance data, the news is now out, 
authoritatively, that metals have been devised to function 
for 9,000 hours at 1,500 deg. F. and 15,000 psi. Again 
has urgency of military needs pushed outward the frontiers 
of knowledge at a speed-up rate. Before the war the 
limit in steam turbines was around 950 deg. F. and hope 
ful engineers were thinking and talking, albeit cautiously, 
of a coming day of 1,200 or 1,250 deg. F. 
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Demand for metals to withstand (among other undis- 
closed operations) the scorching erosion of jet propulsion 
blasts in the latest military planes led to intensified 
research. Result of that research has now added some 
550 deg. to the former range, nearly doubling the 300- 
deg. increment that was fondly envisioned. 

In the power field that new temperature opens a door 
but not full-wide because 9,000 hours amounts to only a 
little over a year and that is much too short a life for a 
prime mover that has to earn its keep in utility service. 
What is needed is 10 times that life and that may not be 
too far away. Already assertions have been made that 
100,000 hours is not too much to predict for a gas turbine 
working at 1,250 deg. F. 

Startling as is the great stride in upping the temperature 
from 950 deg. F. to 1,500 deg. F., the power industry has 
no occasion to be either disturbed or exultant about it. 
Even with 1,500-deg. F. metals reputedly available the 
gas turbine has several years of development facing it 
before it will have the endurance, reliability and govern- 
ing@characteristics good enough to supplant the steam 
turbine. By that time the urge to rely on pulverized coal 
may be even more compelling than now and further delay 
the perfection of the gas turbine as a practicable tool for 
the power industry. 


















Losses Are Leaks 
COPPER WILL PROBABLY always have resistance 


and core iron will present alternating excitation losses. 
Consequently no apparatus and no line will ever be 100 
percent efficient even though big power transformers do, 
of course, have remarkably low losses. But the inescap- 
ability of loss in energy and absorption of voltage is no 
reason for being complacent about them. It was not pre- 
ordained that average loss for the nation’s system’s should 
be 17 percent. 

War experience has undoubtedly incurred some inor- 
dinately heavy losses because it was often not possible to 
acquire the equipment or facilities which would have 
averted such losses. On the other hand there were other 
instances where, say, a line was authorized because with- 
out it the losses would have been great enough to have 
necessitated an additional generator. 

When the country emerges from war production one of 
the fields of study should without question be an evalua- 
tion of system losses and of the economic merit of expendi- 
lures made to reduce them. There probably has been too 
much disposition to charge losses at the cost of genera- 
tion and too little willingness to rate them as saleable at a 
much higher price if they could be conserved. 

There are dozens of other industries that would look 
upon a 17 percent overall loss as terrific. Anything like 
avery few percent of shrinkage would start hunts for 
leaks and inefficiencies. A similarly critical analysis 
would show that electrical system losses could be averted 
by justifiable expenditures in some cases and merely by 
more careful operation in others. One big system now 
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examines every setup for interconnection so that stations 
will be chosen for loading and power routed over circuits 
chosen to give minimum loss compatible with the other 
ruling factors. 

It will probably startle some managements to learn that 
a simple distribution transformer can, in 5 or 10 years of 
service, eat up losses equal in value to the initial outlay 
for the transformer. It will probably startle some engi- 
neers to suggest that, inasmuch as losses are worth more 
the farther they are incurred from the source, there might 
be some sense in having step-down transformers at the 
receiving ends of long lines with appreciably higher 
efficiency than those at the step-up end. Anyhow, a crit- 
ical attitude on system losses might elicit facts no less 
startling and plenty profitable, if applied. 





Lee Hill Joins Electrical World 


IT IS WITH much pleasure that I announce the appoint- 
ment of ‘Lee H. Hill as publisher of ELEctricaL Wortp 
and Electrical Contracting to succeed William K. 
Beard, Jr., who has been advanced ‘to the post of vice- 
president in charge of advertising activities for the 
McGraw-Hill Publishing Co. 

Lee Hill brings to these papers an unusually diverse 
experience in the electrical industries. Educated as an 
electrical engineer, well grounded in the technical phases 
of the industry with Westinghouse and American Brown- 
Boveri, his 14 years with Allis-Chalmers have rounded 
out his understanding of the whole broad electrical field— 
engineering, design, development and sales. He has also 
contributed to its technical progress through his writings 
on a variety of subjects. 

As we get deeper into a period when industrial rela- 
tions must claim a mounting share of attention from 
engineers and industrialists, Mr. Hill takes over his pub- 
lishing responsibilities well equipped on that score. 
Four years ago he was elected by Allis-Chalmers vice- 
president in charge of industrial relations. In that capac- 
ity he has developed for his company a forward-looking 
program of employee compensation and training, safety, 
medical and other employee services, During the war 
he served as an industry member of the National War 
Labor Board. 

Lee Hill is no stranger to McGraw-Hill, for he is 
co-author of its recently published book “Management 
at the Bargaining Table.” I am confident that in his 
new capacity he will bring to the electrical industries 
the kind of responsible and forward-looking leadership 
that has been the consistent purpose of these publications 
throughout their long years of service to them. 
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A Happy Good-Bye 


“WE SAY GOODBYE, now, to the 
times that we have known.” 

So wrote the late Raymond Clap- 
per after the enactment of the Lend- 
Lease program more than four years 
ago. The message which followed 
this valedictory told the end of an 
era in which the United States sat 
passively by while its friends and its 
enemies struggled. 

Clapper’s epitaph for an era seems 
descriptive of that era in the elec- 
tric power industry which closes at 
the end of this month with the re- 
moval of all but one war-time control 
—inventories—and with the disband- 
ing of the Office of War Utilities. 

The era opened with the designa- 
tion of the electric power industry 
as one of the real weak spots—an 
Achilles heel—of the American de- 
fense-war program. It was called an 
industry which would be unable, 
through want of plant, to meet the 
inevitable demands on it, demands 
which, unsatisfied, would prevent ful- 
fillment of virtually every other phase 
of the defense-war program. 


Controls Were Strict 


Throughout this era, electric power 
was regulated—of necessity—far 
more stringently than it ever had 
been by state or federal agencies. 
It was refused permission to build 
those facilities it felt were needed to 
do the job. It was required to build 
this facility rather than that. Indi- 
vidual identity was submerged in 
regional identity. Operating prac- 
tice was dictated not by what was 
best for a given unit of the industry 
but by what was required to do the 
job. 

There was dictation from Wash- 
ington in all this, but remarkably 
little. For the most part, OWU and 
its predecessor agencies dictated only 
policy and the direction it should 
take, and most of this came after 
consultation with the industry. Action 
to force compliance was so rare as 
to be unheard-of. There does not 
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come to mind a single: case of re- 
fusal to interconnect or of particu- 
larly vigorous obstruction of any in- 
terconnection, even though perfect 
agreement was often lacking. 


Reason for Fear 


Perhaps the same can be said of 
every other industry which under- 
went wartime regulation by the fed- 
eral government. Even if true, this 
would not diminish the value of the 
cooperation which was extended, and 
few if any industries had as much 
reason to fear, in 1941, the results of 
an encroachment on its position by 
the federal government. On the basis 
of its 1933-1940 relations with the 
government, the electric power indus- 
try might reasonably have headed for 
a storm cellar when war-time regula- 
tion was instituted. 

As it moved steadily to an early 
termination of this era, OWU did 
what it could to repair the casualties 
which it had, inescapably, inflicted. 
It authorized, last spring, 2,000,000 
kw. of new capacity and substantial 
other construction. In so doing, 
OWU gave the power industry a de- 
served headstart on other industry 
changing from war to peace. This 
was no “gift.” It was an attempt to 
alleviate unavoidable hardships. It 
was also a recognition that if the 
industry were to be in the best pos- 
sible position to power reconversion, 
account must be taken of the “lead 
time” between placing of equipment 
orders and operation of that equip- 
ment. It was the fulfillment of a re- 
sponsibility assumed when OWU un- 
dertook to superimpose its judgment 
on that of the industry. In providing 
that headstart and in adhering to the 
principle of junking controls as 
quickly as possible, OWU repaid the 
response which the industry gave its 
vexatious program. Neither party 
owes the other anything but respect 
for the competent performance of a 
mean job. 

Recalling the atmosphere which 








prevailed at the start of the era, it 
seems impossible that the industry 
should emerge from a period of such 
complete federal control in as un. 
damaged a position as it now occu- 
pies, for, basically, little change in 
the public-private ownership picture 
was wrought by WPB since the end 
of 1941. 

Public ownership between Decem. 
ber 31, 1941, and December 31, 1944, 
rose 4,1 percent to 20 percent of the 
U. S. total, and hydro capacity 1.2 
percent to 29.1 percent of the total, 
the latter caused in part by fuel 
scarcities. Capacity was approved for 
Grand Coulee at a faster rate, per- 
haps, than the Interior Department 
would have installed it under normal 
conditions, but it was authorized and 
would have been crowded in as fast 
as the public-power Congresses of 
recent years could have been fkr- 
suaded to advance the funds. The 
same is true of TVA. What is signifi- 
cant is that there were no new TVA’s 
or Bonneville Power Administration's 
established to solve the war-power 
problem. This was a possibility that 
would have been far more likely had 
the priorities power been in the hands 
of certain more enthusiastic pro- 
ponents of public ownership. 


A Proud Record 


Having finished one era with its 
flags flying, the industry would seem 
to be in good shape at the opening 
of another. Its record of war per- 
formance—enough power to meet 
every demand at costs equal to or 
lower than peace-time charges—can 
only redound to its credit, even 
though it has been far less publicized 
than that of the railroads, the tele: 
phone and petroleum _ industries, 
which had shortages, rationing and 
price increases. 

This record seems to have been 
noticed, mildly at least, in Congress, 
which has been the source of most of 
the actions inimical to the industry, 
making it appear that the ground 
there is more ready for plowing than 
it has been for a dozen years. 

By its organization of the National 
Association of Electric Companies, 
the industry has indicated its belief 
in the story it has to tell and the need 
for its being told. Properly done, It 
could make real the feeling that the 
power business has completed the de- 
tour and is back on the paved high 
way at last. 
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OWU's War Power Policy 


Will Have Lasting Effect 


Technological Developments in Power Field Which Have Proved of 
Value Will Be Retained—FPC Rules Will Determine Continuance of 
Interconnections—Drop in Kilowatt-Hours Per Kilowatt Expected 


“Late in the defense program, the 
Power Branch adopted a policy of au- 
thorizing installation of just enough 
generating capacity to get by, and that’s 
about what we did,” an Office of War 
Utilities spokesman asserted this week 
as he reviewed the agency’s war power 
policy and the broad conclusions which 
may be drawn as a result of its four 
years of operation. 

The principal technological develop- 
ments of the electric power art which 
were thrust into prominence and used 
to great benefit during the war were 
the interconnection and coordination of 
neighboring power systems, the use of 
automatic load control devices and the 
carrier current relaying of lines, and 
the extensive use of static capacitors to 
increase effective capacity of lines and 
transformers. 

Little of great consequence was de- 
veloped in the technology of steam or 
hydro generation, and the vast amount 
of hydro capacity installed developed 
nothing of a technological nature which 
would be expected to broaden the use 
of hydroelectric generation in postwar 
years. 

Kilowatt-hour per kilowatt output 
rose to new heights during the war un- 
der the impact of “around-the-clock” 
Operations in war plants, particularly 
those making aluminum and _ powder, 
but it has been dropping since last 
year and will continue to drop, even 
though it may never recede to pre-war 
levels. 

“Except in a few places,” the spokes- 
man declared, “we had no surplus ca- 
pacity margin to speak of. In 1942 and 
1943, we got by mainly by interconnec- 
ion and by not taking machines off the 
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line for normal overhaul. In 1944 and 
thus far this year, these machines have 
had to be removed for maintenance, and 
rehabilitation. Thus, while this year 
and last we have had proportionately 
more nameplate capacity than was 
available in 1942 and 1943, the capacity 
actually has not been available be- 
cause of the number of machines down 
for maintenance.” 

OWU’s predecessor organizations of 
the early war period planned some large 
blocks of capacity for emergency loads, 
installing most of it in the TVA area 
or in the Northwest. The Manhattan 
District—the atomic bomb project— 
used much of the spare capacity avail- 
able in the Southeast and some of that 
in the Northwest. In the latter loca- 
tion, however, all the spare capacity in- 
stalled was not required. 

It was the opinion of the spokesman 
that most of the interconnections or- 
dered during the war period would be 
retained except those which might be 
dismantled to allow one or more partici- 
pants to avoid the ownership of facili- 
ties used for the transmission of energy 
in interstate commerce and consequent 
liability to jurisdiction of the Federal 
Power Commission. How many such 
interconnections are in existence is un- 
known. 

Through the war, FPC has granted 
exemptions good for the duration plus 
3 to 6 months to companies, not other- 
wise under FPC jurisdiction, which 
made connections that normally would 
put them under such jurisdiction. It 
was predicted that many of the inter- 
connections so exempted would be re- 
tained under a clause allowing the ex- 
istence of interconnections involving 





facilities for 


ownership of interstate 
emergency use only without the owners 
of the facilities involved becoming sub- 


ject to FPC jurisdiction. Numerous 
interconnections between privately 
owned systems and municipal systems 
or industrial generating plants have 
been made, most of which should sur- 
vive the war, the spokesman predicted. 

It was conceded that where an inter- 
comnection be maintained for emergency 
use only, a great deal of its benefits 
would be passed up; but it was pointed 
out that such ties would provide prompt 
relief in an emergency. Many com- 
panies which were under FPC juris- 
diction before war _ interconnections 
were made are much more extensively 
interconnected now, and such additional 
ties are expected to be kept in full 
operation. 


Automatic Control Economical 


Exigencies of the war period prob- 
ably caused a broader and faster adop- 
tion of automatic load control devices 
and carrier current line relaying than 
would have been the case had the 
nation been at peace during the last 
four years, the OWU spokesman as- 
serted. Use of these devices grew 
rapidly because they permitted consid- 
erably heavier line loading and _ in- 
creased greatly the reliability of lines 
they controlled. The war economies 
they demonstrated can be realized in 
peace to such a degree as to warrant 
expectation of their retention and ex- 
pansion, it was believed. 

The war-born increases in kilowatt- 
hours per kilowatt output—from 4,600 
in 1940 to 5,560 in 1944—was based 
largely on three factors, the OWU 
spokesman said, extra shifts in manu- 
facturing plants, notably the third shift; 
lots of new industry, including some 
which virtually ran 24 hours a day, 
seven days a week; and War Time, 
which lowered evening peak loads. 
Since none of these factors is controlled 
by the electric power industry, the war- 
time level of kilowatt-hour per kilowatt 
output must drop as these factors drop. 

Congressional figures who have been 
urging a decentralization of industry 
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throughout the war—mostly men from 
the South and Far West—will find a 
certain amount of comfort in the war 
power record, for the Northwest, Cali- 
fornia and South have had well the best 
of it, percentagewise, in kilowatts of 
capacity added during the war. By no 
means all of the industrial decentraliza- 
tion which occurred under the impact 
of war will be lost under peacetime 
conditions, it was predicted, even 
though some is bound to be wiped out 
by the tremendous decreases in air- 
plane, aluminum and powder produc- 
tion which are inevitable after a war of 
such magnitude. 


Electric House Heating 
to Require Subsidization 


Opinion that electric house heating 
must be subsidized in order to make 
it economical enough for the average 
home owner was voiced recently in 
Seattle, by Major S. E. Hutton, engi- 
neer, Bureau of Reclamation, Grand 
Coulee Dam. 

In appraising the postwar Pacific 
Northwest power picture, Major Hutton 
disclosed that there will be blocks of 
surplus power at Bonneville and Grand 
Coulee and that at the present time 
there are no markets for that power. 
Answering proposals that the surplus be 
consumed by heating homes with elec- 
tricity, Major Hutton said: 

“The cost of transformers and other 
equipment needed for house heating is 
so great that electric rates would be too 
high to make it practicable.” 

Major Hutton spoke before the 
Seattle Junior Chamber of Commerce 
on the Columbia Basin Project. 


Nebraska Court Will Rule 
on P. P. D. Seizure by City 


Legality of the condemnation of Con- 
sumers Public Power District properties 
at Bridgeport, Neb., by the city of 
Bridgeport will be tested in the State 
Supreme Court by the district. The 
properties were taken over by the dis- 
trict from the original owners, the West- 
ern Service Co. 


Utah Group May Expand 


The Electrical League of Utah has 
changed its name to the Intermountain 
Electrical Association and may expand 
into adjoining states, President Ora H. 
Barlow has announced. The association 
now includes representatives of elec- 
trical wholesalers, contractors, manu- 
facturers, dealers, and utilities. 


Lee H. Hill Named 
Publisher of World 


Allis-Chalmers Executive Will Re- 
place W. K. Beard Who Becomes 
McGraw-Hill Vice-President 


Lee H. Hill, vice-president in charge 
of industrial relations for the Allis- 
Chalmers Manufacturing Co., has been 
named publisher of ELecrricaL WorLp 
to succeed William K. Beard, Jr., who 
will become a vice-president of the 
McGraw-Hill Publishing Co. 

Malcolm S. MacNaught, now manager 
of Electrical Contracting, will take over 
additional duties as manager of ELEc- 
TrRicAL Wortp. All appointments are 
effective as of September 1. 

Mr. Hill, who was graduated from 
Cornell University in 1920 as an elec- 





Lee H. Hill 


trical engineer, has a broad background 
in the electrical industry. After serv- 
ing as an instructor in the department 
of electrical engineering at Cornell until 
1922, he became a transformer develop- 
ment and design engineer for Westing- 
house Electric Corp. In 1928, he went 
to American Brown-Boveri Co. as man- 
ager of the transformer division. When 
Allis-Chalmers took over this firm in 
1931, Mr. Hill remained as assistant 
engineer in charge of the transformer 
division and in 1936 became engineer 
in charge. As such he was in charge 
of both sales and engineering; later he 
was made assistant manager of the elec- 
trical department. 

In the Spring of 1941, following the 
bitter 76-day strike at Allis-Chalmers, 
the board of directors selected Mr. Hill 
to take charge of industrial relations 
making him vice-president at the same 
time. 

Since that time, he has built a model 
industrial relations department, having 
responsibility for such matters as labor 
relations, employee training, wage poli- 


cies, employment, safety, and medical 
and other employee services. Through- 
out the war, he has been active on the 
War Labor Board and was President 





William K, Beard, Jr. 


Truman’s first appointee as a full indus- 
try member of the board. 

Mr. Hill holds a large number of 
patents relating to electrical machinery 
and is the author of a number of articles 
and textbooks in that field, having re- 
ceived recognition as an authority in 
the highly technical field of power and 
transformer design. With Charles 
Hook, Jr., he is co-author of a recently 
published McGraw-Hill book, “Manage- 
ment at the Bargaining Table.” 

The new ExectricaL Wortp pub- 
lisher is a member of Phi Beta Kappa 
and of Eta Kappa Nu, honorary elec- 
trical engineering fraternity. He is a 
fellow of the A.I.E.E. 

Mr. Beard in his new position will 
be in charge of company advertising 
activities, which include company pro- 
motion and research, customer rela- 
tions and district office operations. 

After graduating from the Wharton 
School, University of Pennsylvania, in 
1919, Mr. Beard entered the textile 
industry. He joined McGraw-Hill in 
1924 as a space salesman for Electr: 
cal Merchandising in the New York 
area. From 1925, until he was made 
manager of ELectricaL Wor p in 1935, 
he sold space in Chicago, Syracuse, and 
Cleveland for various company electri: 
cal magazines. In 1940, he was also 
made manager of Electrical Contract: 
ing, and in 1941, publisher of both. 

Mr. MacNaught, who received his 
electrical engineering degree from Mas- 
sachusetts Institute of Technology 1 
1924, served for a time as president of 
the Barnes-Pope Co., Boston. On Janv- 
ary 1, 1936, he became a space sales 
man for Electrical Contracting and 
Wholesaler’s Salesman. He _ became 
sales manager for the former in 194 
and manager in 1942, 
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Army Releases Surplus 
Power Stations for Sale 


13 Industrial Power Plants Contain 66 Generating Units with Original 
Capacity of 149.550 Kw.—RFC Will Try to Sell Plants as a Whole, 
Real Estate Included—Interior Department Objections Expected 


Thirteen industrial power stations are 
included in a list of 252 manufacturing 
plants which the Army announced last 
week it would release as surplus to the 
Surplus Property Board for disposition 
by the Reconstruction Finance Corpora- 
tion. 

The power plants originally had a 
total of 149,550-kw. of capacity, al- 
though some small units are known to 
have been moved out of their original 
stations for use elsewhere. It was not 
immediately known how much of the 
original capacity remained in place. 
The plants contained a total of 66 
generating units, of which 28 were 
driven by steam turbines, the remainder 
by steam, gas diesel and internal com- 
bustion engines. Largest units were 
three 7,500-kw. steam turbines in the 
Missouri Ordnance Works, at Louisi- 
ana, Mo. 


Entire Plants Will Be Sold 


RFC officials said the plants had not 
yet been certified to their agency for 
disposal by the SPB. They said every 
attempt would’ be made to sell the 
plants as a whole, including the power 
facilities and as much of the real es- 
tate as possible. One indicated that it 
would be “quite a long time” before 
any of the electrical equipment in the 
plants would be sold separately. 

It was not immediately clear to what 
extent conflict might arise between 
RFC’s policy of attempting first to sell 
the plants as a whole and whatever de- 
sires the Interior Department, or other 
government agencies, might have toward 
acquiring certain surplus generating 
capacity. Interior is believed to be in- 
terested in acquiring either the equip- 
ment or the output of at least two of 
the power stations, those at surplus 
ordnance works at Pryor, Oklahoma, 
and Baxter Springs, Kansas. These 
are respectively about 40 miles south 
and about 80 miles north of the Grand 
River Dam on the Neosho River in 
northeastern Oklahoma. Grand River 


for the past two years has been under 
the jurisdiction, for power marketing 
Purposes, of the Southwestern Power 
Administration, an Interior subsidiary 
which also markets power from Texas’ 


Peaion Dam and Arkansas’ Norfork 
am. 


Grand River belongs to the 
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Grand River Dam Authority, an Okla- 
homa instrumentality, and must be 
turned back to the Authority within six 
months after the official end of the 
war. 

There is some reason to believe that 
the state might be content to have 
SPA market Grand River’s energy in 
conjunction with other power sources 
of SPA, for the Authority was unable 
to market the power successfully before 
the war. Four 15,000-kw. hydro tur- 
bines are in place at Grand River, and 
the final unit is under construction. 

Interior’s interest in surplus power 
capacity arises from a statement by 
the late President Roosevelt, who in 
December, 1943, notified the Army, 
Navy and Defense Plant Corporation, 
as owners of war-installed power plants, 
that “I have in mind that such plants 
may be utilized after the war in con- 
nection with existing public power sys- 
tems.” 

SPA currently obtains steam back-up 
for its exclusively hydro capacity from 
privately owned members of the South- 
west Power Pool, and acquisition of 
the 40,000 kw. of steam to the north 
and south of Grand River Dam would 
go far toward freeing it of dependence 
on private power. Of the 40,000 kw. 
available in the two ordnance plants de- 
clared surplus, 10,000 kw. are in high 
back-pressure turbines which require an 
outlet for process steam before they 
can be used economically. 

Whatever attempts Interior 


might 


make to obtain control of these or 
other generating plants would be bol- 
stered by the Surplus Property Act, 
which provides a top priority for gov- 
ernment agencies in the disposal of 


sutplus property. It is this priority 
which conceivably could come into con- 
flict with RFC’s desire to sell the sur- 
plus plants, including power equip- 
ment, as a whole. 

Power installations at plants recently 
declared surplus by the Army follow: 


Place No. of Units Total 
Kw. 
Kentucky Ord. Works 1 500 
Paducah, Ky. : 
Dixie Ordnance Works 2— 750C 7,250 
Monroe-Sterlington, 
» peweda tae v4 3— T50N 
1—1,500 C 
1—2,000 C 
Gopher Ordnance Wks. 1 NR 300 
Winona, Minn. 
Jayhawk Ord. Works. 4—5,000C 20,000 
Pittsb’g-Baxter Spgs. 
New River Ord. Works 2—6,000 CP 12,000 


Pulaski-Radford, Va. 2—6,000 N*P 12,000 


Cactus Ordnance Wks. 5—2,000 R 10,000 
Etter-Dumas, Texas 

Oklahoma Ord. Works 2—5,000C 20,000 
Pryor, Oklahoma... 2—5,000 N* 

Ohio River Ord. Works 3—3,500 C 10,500 
Henderson, Ky. 

Ozark Ordnance Works 11—1,000G 13,000 
Eldorado, Ark...... 2—1,000 N* 

Phillips Petroleum Co. 18—1,000G 18,000 
Borger, Texas 

Plumbrook Ord. Works 2—1,000 2,000 
Sandusky, Ohio 

Missouri Ordnance Wks. 3—7,500 C 22,500 
Louisiana, Mo. 

Keystone Ord. Works 1—1,500 1,500 
Meadv'le-Geneva, Pa. 

De. . wa wie 66 149,550 


C—Condensing 

N—Non-condensing 

R—Reciprocating 

P—Integral Part of Manufacturer’s Plant 
*—-High Backpressure Units 

G—Gas Engine 


Texas Association Elects 


Texas Power Reserve, statewide or- 
ganization of rural electrical coopera- 
tives, has elected the following officers: 
V. B. Shaw, Quitman, president; Ray- 
mond Perdue, vice-president; O. B. 
Bryan, secretary-treasurer; State Sen- 
ator T. C. Chadwick, general counsel; 
and Riggs Sheppard, Glynn W. Scott, 
R. H. Hoffman, and M. L. Cowan, board 


members. 





LESSON IN ADEQUATE WIRING—San Diego Gas & Electric Co. advises the public 
on what is needed to assure adequate wiring in the home 
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GOOD ADVICE, ANYTIME, ANYWHERE— 
farmers who attended the Kent-Sussex Fair at Harrington, Del. 


“Put 


electricity to work on your farm,” 
In the booth at the right, an affiliated company, Eastern Shore 






Delaware Power & Light Co. tells 


Public Service Co. of Maryland, stresses the advantages of better living through better wiring 





Saskatchewan Contracts 
for Extensions Awarded 


Saskatchewan Power Commission has 
awarded contracts for the construction 
of two transmission lines. A 39-mile 
line will be built from Henchley to 
interconnecting with the 
present system at Wadena, Rose Valley, 
and Kelvington. 

A second line will be built to con- 
nect the Dominion Electric Co. system 
at Assiniboia with the commission’s 
system at Willowbunch. Taps will be 
run to the villages of Willows, Verwood, 
and Readlyn where distribution systems 
will be built. 

Part of this extension will be the 5 
miles of line purchased from the Na- 
tional Defense for Air. This line which 
formerly served Lethburn Airport, east 
of Assiniboia, will be converted to a 
higher voltage. 

The commission has also purchased 
lines serving the airfields of Ralph, 
Halbrite, and Chandler. These will be 
converted to serve the communities of 
Midale, Macoun, and Halbrite. 


Fosston, 


Southwestern Utility Sues 
U.S. for $3,210 Tax Refund 


Recovery of $3,210 taxes is sought by 
the Southwestern Public Service Co., 
Amarillo, Tex., in a suit filed in Federal 
District Court against the United States 
Government. 

The utility asserts,that the money rep- 
resents an additional electric energy 
tax assessed and collected from May, 
1939, to August, 1944. 

The suit said the company’s claim for 
a refund, which had been rejected, had 


been on the ground that the energy 
taxed was used for pasteurizing and 
bottling milk and did not represent 
commercial or domestic consumption. 


Los Angeles Power Will 
Give Reconversion Advice 


Notice has been given to Los Angeles 
industries that the city’s Department of 
Water & Power has set up a program 
of advisory services to aid business 
through the reconversion period, it was 
announced by General Manager Samuel 
B. Morris. 

A group of experts is ready to extend 
aid in redesigning commercial premises 
and to advise on wiring, lighting, heat- 
treating and other electrical applica- 
tions. The same group during wartime 
compiled and maintained a complete 
list of machines available for Los Ange- 
les industries and contributed in other 
ways to solution of difficult wartime elec- 
trical and power production problems. 

The department will extend aid in 
locating additional factory space and 
suitable sites for new plants. Many ex- 
isting manufacturing concerns now are 
located in zones where manufacturing 
was approved for the duration only. 


Arkansas Co-op to Build 


Arkansas Public Service Commission 
has authorized Woodruff Electric Co- 
operative Corp., to build 10 miles of 
rural lines in Woodruff County, 3 miles 
in Prairie County, 12 miles in St. Fran- 
cis County, 13 miles in Lee County and 
5 miles in Phillips County at a cost of 
$120,000. 


September 
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Rural Line Policy Eased 
by Kansas City P. & L. Co. 


Liberalization of the policy of the 
Kansas City Power & Light Co. on the 


construction of rural lines has been 
announced by Vice-President H. H. 
Kuhn. The new policy has been ap- 


proved by the Kansas Corporation Com- 
mission and the Missouri Public Service 
Commission, 

In any area where an average of 1.6 
contracts per mile are secured and the 
last consumer on the line is not over 
2,000 feet from the preceding consumer, 
service will be extended without a de- 
posit or payment on the cost of the line. 

The new plan provides for a minimum 
bill of $3.50 per month in rural areas 
plus an additional charge for any excess 
line extension. If the point of service 
to a consumer is more than 175 feel 
from a public highway or right of way 
along which the primary or secondary 
is built, then the minimum bill will 
be increased by 20 cents per month fot 
each 100 feet, or fractional part thereol, 
of such additional line. 


SEC Denies Okin Request 


Securities and Exchange Commission 
has notified Samual Okin, who owns 
9,000 shares of Electric Bond & Share 
Co. common stock, that his request for 
oral argument on a trial examiners 
ruling excluding him from personal pa 
ticipation in an Electric Bond & Share 
hearing has been denied. 

The "New York resident was excluded 
by SEC for “obstreperous and contemp 
tuous conduct” but may be represented 
at hearings by counsel. 
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esearch of German “know how” 
snight be of value to American utility 
pManulacturers and operators. 


Falck and OWU Offficials 
Take Peacetime Positions 


Director Will Open Utility and Industrial Consulting Firm with Offices 
in New York and Washington—V. M. Marquis Will Join Pacific Gas & 
Electric Co.—]. E. Moore Will Return to Ebasco Services 


Edward Falck, director of the Office of 
War Utilities which is winding up its 
war job to go out of business September 
30, will open a utility and industrial 
consulting firm in October. 

Falck disclosed he will have offices in 
New York and Washington. The organ- 
ization will specialize in management 
and public relations work for electric 
and gas utilities, as well as industrial 
clients. 

Falck has played a major part in the 
development and administration of the 
war utility program since before Pear! 
Harbor and is one of the oldest officials, 
in point of service, in the Government 
war agencies. He has headed the Office 
of War Utilities for the last sixteen 
months and before that had been its 
deputy director since its creation. He 
was largely responsible for the power 
rationing program worked out for the 
southeastern curtailment late in 1941, 
out of which grew Order L-94 and the 
comparable orders covering gas utilities, 


U-7 and L-174. 
Served on Many Committees 


In addition to directing the domestic 


}war utility program, Falck had direct 
charge of the OWU work assisting the 


Army in planning for installation of 
equipment in occupied and recaptured 
He is chairman of the Public 


S Utilities Committee of the Combined 
}Production and Resources Board, and 


chairman of the utilities sub-committee 
of the Technical Industrial Disarma- 
ment Committee, charged with recom- 
mending the policy for post-surrender 


pireatment of the German power indus- 


ity. Under his direction, also OWU 
sponsored a team of utility technicians 
which went to Germany last spring in 
which 


For more than a year during the de- 


Nelopment and early administration of 


the Controlled Materials Plan, Falck 
lso was assistant WPB priorities direct- 
tunder J. A, Krug, first OWU director 
And now WPB chairman. 

Falck came to Washington from the 


sition of assistant to John C. Parker, 


lcé. president of Consolidated Edison 
., to help Krug organize the Power 
tarich in the old Office of Production 


Management in 1941. Before joining 
Consolidated Edison, Falck had been 
Director of Rates and Research for the 
Tennessee Valley Authority. He is a 
graduate of Columbia University with 
an AB in 1930 and of Columbia School 
of Engineering with a BS in mechanical 
and electrical engineering and an MS 
in industrial engineering and public 
utilities. He also studied as a Columbia 
University Fellow in 1942 and 1943. 

V. M. Marquis, head of OWU’s Power 
Division since the first of the year, was 
to leave the organization soon after 
September 1 to become associated with 
the Pacific Gas & Electric Co. in a ca- 
pacity as yet undisclosed. 

Marquis joined the Power Branch of 
the old Supply, Priorities and Alloca- 
tions Board in January, 1942, as a 
“dollar-a-year’ man on loan from the 
American Gas & Electric Service Corp. 
He was western power supply engineer 
until last January, when he resigned 
from A. G. & E. to replace Barclay J. 
Sickler as head of the Power Division, a 
position he has held since. 

J. E. Moore, deputy director of the 
Power Division and the senior member 
of OWU in point of service, will return 


to Ebasco Services, probably the first 
week in September. Moore joined J. A. 
Krug, then chief of the newly organized 
Power Branch of the Office of Produc- 
tion Management, in June, 1941, and 
was the second man in the organization. 
Starting as general consultant, he later 
became head of the Production Section, 
and headed the Power Supply Section 
from the time of its organization. He 
became deputy director of the Power 
Division last January. 

C. W. Jones, chief of the Equipment 
Production Branch of the Power Divi- 
sion will return to the New England 
Power Association at the end of Sep- 
tember. Jones joined the organization 
early in its history and served for more 
than two years, returning to the New 
England Power Association early this 
year. He returned to take over the 
Equipment Production Branch last June 
when its former head, Lester Bosch, 
went to China on a government mission. 

Dr. Herschel F. Jones, assistant to 
Falck, will join the Bonneville Power 
Administration late this month as assist- 
ant to B. J. Sickler, head of the Division 
of Power Sales and Services. Sickler 
had been head of the Power Branch 
from the organization of OWU until 
last January. 


Utility Will Add Lines 


Arkansas Power & Light Co. has been 
authorized by the Arkansas Public Serv- 
ice Commission to build 32 miles of 
rural line in Phillips County, 32 miles 
in Lee County, and 10 miles in St. 
Francis County at a cost of $58,840. 








WASHERS ONCE MORE—When the first household washers built by General Electric 
since material restrictions were lifted, Jasper McLevy. mayor of Bridgeport, visited 


the plant to watch them come off the line. 


On the line, left to right. are Lloyd 


Hertzler, sales manager of G.E.’s home laundry division: John M, Wicht, manager of 
the division; Mayor McLevy: and W. Stewart Clark. Bridgeport works manager. 
Employment at the Bridgeport plant is of vital concern to the city 


LECTRICAL WORLD e September 1, 1945 








Priorities Regulation 
sets Delivery Limit 


New Inventory Control Measure 
Places Copper Wire and Solder 
under Rigid Restrictions 


Priorities Regulation 32, which will 
control utility inventories after Order 
U-1 is revoked September 30, provides, 
with limited exceptions, that “a person 
may not accept delivery of any material 
if his inventory of that material is, or 
will be, more than a practicable work- 
ing minimum inventory reasonably 
necessary to meet his own deliveries on 
the basis of his current or scheduled 
method and rate of operation.” 

Suppliers are forbidden to make de- 
liveries which -they know or believe 
would, if accepted, be in violation of 
the regulation. 

Principal item of electric utility inter- 
est on PR 32’s list of materials in short 
supply and consequently subject to spe- 
cific inventory controls is copper base 
alloy and copper, all of whose con- 
trolled materials forms are listed in 
Table 1 as being scarce, and are sub- 
ject to a 60-day limitation on inventory 
or to practical working minimum in- 
ventory, whichever is smaller. This lim- 
itation includes wire, cable and foundry 
castings of copper or copper base 
alloy. 


Poles Not Included on List 


Poles were not included on the list 
of items in short supply, but solder was, 
and inventories of it are governed, ac- 
cording to PR 32, by Direction 2 to 
Order M-43. 

In Table 3, a list of items exempted 
from the restrictions of PR 32, is 
included aluminum in all forms and a 
number of other products. 

It was emphasized that restrictions 
on ordering more material than needed, 
which formerly applied only to rated 
orders, now apply to all orders except 
those for materials listed in Table 3 as 
being in plentiful supply. 

WPB officials pointed out that ma- 
terials now tight will be removed from 
Table 1 as rapidly as possible and that 
materials in ample supply will be 
added to Table 3 as rapidly as possible. 
The over-all inventory control regula- 
tion, however, will be retained “until 
materials are generally in ample sup- 
ply.” 

Purchasers are not permitted to place 
orders for materials in greater quanti- 
ties than they would be permitted to 
receive under PR 32 even if they in- 
tend to cancel one or more of them 
before delivery. This restriction does 


not apply to orders for any material in ~ 


Table 3, however. 


Where a purchaser’s operations are 
changed through ‘cutbacks or for other 
reasons after orders of materials have 
been placed, outstanding orders, accep- 
tance of which would put him in viola- 
tion of PR 32’s inventory limits, must 
be adjusted promptly. If necessary, de- 
liveries must be postponed or cancelled. 


Water Supplies Now Ample 


Water supplies throughout the United 
States and Canada were ample in most 
sections following the heavy rains of 
July, the United States Geological Sur- 
vey and the Dominion Water and Power 
Bureau reports. 

Subnormal water-supply conditions 
prevailing in the Southeast for many 
months were materially improved, espe- 
cially in peninsular Florida. Storage 
reserves in South Carolina are about 
exhausted as a result of seven months 
of subnormal runoff. 

Runoff in the Columbia Basin, New 
Mexico, and southern Arizona continued 
subnormal. 

+ 


Municipal Lease Extended 


The Conway, Ark., City Council has 
voted a 25-year extension of the fran- 
chise and lease to the Conway Corp., 
operators of the municipal-owned light 
and power plant. The extension becomes 
effective July 1, 1949, when the present 


lease expires. Annual rental will be 


$9,000. 


MEETINGS 


Maryland Utilities Association—Mid-year meeting, 
Lord Baltimore Hotel, Baltimore, Md., Septem- 
ber 21. R. C. Brehaut, Secretary, 1100 H St., 
N.W., Washington, D. C. 


International Association of Electrical Inspectors— 
Northwestern Section, Monticello Hotel, Long- 
view, Wash., September 24-25; W. L. Gaffney, 
secretary, Room 402, City Hall, Tacoma 2, 
Wash. Southwestern Section, Pacific Gas & 
Electric Bldg., San Francisco, Calif., October |, 
and Southern California Edison Co. Bldg., Los 
Angeles, October 3; H. L. Gerber, secretary, 
Room 205, City Hall, San Francisco, Calif. Wes- 
tern Section, LaSalle Hotel, Chicago, Ill., Octo- 
ber 15-16; F. H. Moore, secretary, 320 N. Meri- 
dian St., Indianapolis, Ind. Eastern Section, 
Hotel New Yorker, New York, N. Y., October 
22-23: F. N. M. Squires, secretary, 85 John St., 
New York, N. Y. Southern Section, Ansley Hotel, 
Atlanta, Ga., October 29-31: A. Miller, 
secretary, 219? Governor St., Richmond 19, Va. 





Pennsylvania Electric Association—Annual meet- 
ing, Benjamin Franklin Hotel, Philadelphia, Pa., 


September 26-27; A. 8B. Millar, managing 
director, State St. Bldg., Harrisburg, Pa. 
Electrical equipment committee (tentative), 


Benjamin Franklin Hotel, Philadelphia, Pa., Oc- 
tober 25-26; B. E. Hagy, chairman, Philadelphia 
Electric Co., Philadelphia, Pa. Systems opera- 
tion committee, Penn Harris Hotel, Harrisburg, 
Pa., November 8-9; A. R. Deck chairman, 
Metropolitan Edison Co., 412 Washington St., 
Reading, Pa. 


Indiana_ Electric Association—Annua!l .meeting, 
French Lick Springs Hotel, French Lick, Ing., 
September 27-28. E. F. Hauser, executive secre- 
tary, 1414 Circle Tower, Indianapolis, Ind, 


American Welding Society—Annua! 
Pennsylvania Hotel, New York, N. Y., October 
18; M. M. Kelly, secretary, 33 W. 39th St., 
New York 18, N. Y. 
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Truman and Krug Agree 
to Abolition of War Time 


The end of War Time appeared this 
week to be only a short time off as 
President Truman indicated that he 
would recommend its discontinuance 
and WPB Chairman J. A. Krug notified 
Congressional leaders that the end of 
the Japanese War obviated its necessity 
as a fuel-saving measure. 

With several Congressional leaders, 
led by Rep. Clarence Cannon, Mis. 
souri Democrat, sharpening their knives 
for the measure against which they have 
fought for more than a year, it was an- 
ticipated there would be little delay in 
bringing a repealer to the floor. Pas. 
sage of a concurrent resolution by both 
Houses would be sufficient to end the 
measure which has been in effect since 
January 20, 1942. 

Mr. Truman did not disclose what 
his recommendation on War Time to 
the returning Congress would be, but 
there was little doubt that it would be 
an unqualified endorsement of repeal. 

In letters to Senate President Ken- 
neth McKellar and House Speaker Sam- 
uel Rayburn, Krug revised the position 
he took following the defeat of Ger- 
many when he asserted that War Time 
had no further utility as a power meas- 
ure but recommended that it be re- 
tained until Spring as a fuel-saving 
measure. Cutbacks resulting from the 
Jap defeat, he said, obviate the need 
of its retention. 


Annual Demand for Poles 
Now Estimated at 7,200,000 


Utility pole demand now has reached 
a level of about 7,200,000 units per year 
for the next three years, and this year's 
output is not expected to exceed 60 
percent of that figure, although pros- 
pects of vastly increased output in 
1946 and subsequent years are regarded 
highly, an official of the Office of War 
Utilities has reported. 

Considerable activity is arising in the 
electric power field aimed at improving 
pole supply prospects. Some powel 
suppliers are thinking of establishing 
their own pole-treating plants while 
others are considering or making long: 
term contracts for pole deliveries. 
Others are sending crews into the woods 
marking poles for future cutting. The 
trend, which received a boost by the 
allocation by the Rural Electrification 
Administration last winter of several 
hundred thousand dollars for a cooper® 
tive pole-treating plant in Texas, is be 
lieved to be growing substantially. 

An OWU official declared that long 
term contracts for pole deliveries 
should meet the restrictions of PR 32 
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$65,000,000 Program 
Announced by Utility 


As a part of a $65,000,000 five-year 
construction program, Pennsylvania 
Power & Light Co. has announced that 
plans are under way for the construction 
of the largest and most economical 
anthracite coal burning power plant in 
the world at Sunbury, Pa. 

The plant along the Susquehanna 
River will have two 70,000-kw turbo- 
generators. Very small sizes of anthra- 
cite coal will be used as fuel and 
pulverized and burned in four boilers, 
operated at steam pressure of 1,350 psi. 
It is not expected to have the plant in 
operation before Spring of 1949. 

The program also provides for addi- 
tions to power plants, additions and 
improvements to transmission lines, 
additional substations, renovations and 
improvements to manufactured gas 
plants, and the extention of rural lines. 


















Pennsylvania Power Co. 
Announces Building Plans 


Pennsylvania Power Co. will double 
the present rated capacity, 35,000 kw., 
of its West Pittsburgh plant by the in- 
stallation of a turbo-generator, boilers, 
transmission facilities, and other equip- 
ment. Louis B. Round, vice-president 
and general manager, in making the 
announcement placed the cost at 
$3,200,000. 
















Energy Production Up 


Electric energy produced for public 
use in June, 1945 totaled 18,832,491.000 
kw.hr., an incre.se of 1.3 percent when 
compared with June, 1944, while com- 
bined production of utilities and indus- 
trial establishments of the country was 
22,999.016,000 kw.-hr. during the same 
period, an increase of 0.8 percent over 
June of last year, according to a report 
issued by the Federal Power Commis- 
sion. Average daily production of elec- 
rie energy for public use in June was 
672,589,000 kw.-hr., an increase of 0.8 
percent when compared with the average 


daily production during the previous 
month. 


















Co-op Buys Utility Division 


Sale of the Socorro Division of the 
New Mexico Public Service Co. to the 
Socorro Electric Cooperative, Inc. has 
been approved by the New Mexico Pub- 
lc Service Commission. The co-op 
plans to expand the lines to serve addi- 
ional rural customers. 
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The likely trend of electrical energy 
output during the reconversion period 
is indicated in the distribution figures 
for the week ended, August 25, released 
by Edison Electric Institute. The total, 
4,116,049,000 kw.-hr., was the lowest 
of any non-holiday week in a little over 
two years. Output in the week ended 
August 26, 1944 was 4,418,298,000 kw.- 
hr.; the figure for the “victory” week 
ended August 18, 1945 was 3,939,195,- 
000 kw.-hr. 

The decrease of 6.8 percent over the 
figure for the corresponding week of 
1944 was reflected in all geographical 
sections of the country. In the Central 
Industrial States, the decrease was high- 
est, 13.7 percent; the Southern States 
with a decrease of only 1.1 percent 
made the best showing. 
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Output Curve Indicates Reconversion Trend 


Weekly Output Millions Kw.-Hr. 


O N OD 


1945 1944 1943 
Aug. 25 4,116 Aug. 26 4,418 Aug. 28 4,322 
Aug. 18 3,939 Aug. (9 4,451 Aug. 21 4,265 
Aug. II 4,395 Aug. 12 4,415 Aug. 14 4,288 
Aug. .4 4,432 “-. 5 4,399 Aug. 7 4,241 
July 28 4,435 July 29 4,391 July 31 4,227 
July 21 4,385 July 22 4,381 July 24 4,196 
July 14 4,295 July 18 4,377 July 17 4,184 
July 7 3,978 July 8 3,941 July 10 3,919 
June 30 4,353 July | 4,327 July 3 4,111 
June 23 4,358 June 24 4,325 June 26 4,120 
June 16 4,348 June 17 4,287 June 19 4,098 
June 9 4,327 June 10 4,265 June 12 4,040 


from Previous Year 


Week Ending 


Percent Change 


Aug. 25 Aug. 18 Aug. I! 

New England ........ — 65 — 19.3 — 2.4 
Mid Atlantic ........ — 3.2 — 12.5 + 1.7 
Central Industrial ... — 13.7 — 18.8 — 4.4 
West Central ..... — 37 — 6.0 + 0.8 
SoGthern States ..... — Il — 16 + 6.2 
Rocky Mountain ..... — 7.0 — 17 — 3.9 
Pacific Coast ........ — 6.1 — 89 — 2.1 
Total United States — 6.8 — 11.5 —Q5 











SEC DECISIONS—HEARINGS 





The Securities and Exchange Com- 
mission in a series of orders recently 
issued affecting electric utility com- 
panies: 


APPROVED CONDITIONALLY a plan filed by 
the Peoples Light & Power Co. designed 
to acquire the assets and assume the liabil- 
ities of its subsidiary, the Texas Public 
Service Co., and to reclassify its outstand- 
ing preferred stock and its class A and 
class B common stocks into a single class 
of new common stock. Under the plan 
Peoples would then change its name to 
Texas Service Public Service Co. and 
would become solely a public utility com- 
pany operating wholly within Texas and 
would cease to be a holding company. The 
commission held that the electric, water 
and ice properties at La Grange, Tex., 
were not retainable with the natural gas 
properties at Galveston, Austin and Port 
Arthur, Tex., and that the La Grange 
properties must be divested by Peoples. 
The commission also held that Peoples 
could not retain its interest in the farm 
business of Texas Public Service Farm 
Co., which owns and operates a rice farm 
and warehouses for storage of rice in Jef- 
ferson County, Tex. The commission did 
not approve the proposed $1 dividend pay- 
ment, $29,145 of which was to be paid to 
Class A and B stocks. The commission 
stated that when and if the plan is so 
amended and approved, it would seek court 
approval and enforcement of the plan as 
requested by the company. 


GRANTED PERMISSION to the North Ameri- 
can Co. to pay on October 1 a dividend 
to holders of its common stock of record 
on September 4. .The dividend is payable 
in the $25 par value common stock of the 
Pacific Gas & Electric Co., presently held 
by North American, at the rate of one 
share of Pacific common for each 100 
shares of North American common outstand- 
ing. Fractional share of Pacific common 
will be paid in cash at the rate of 41 cents 
for each 1/100 of a share. 


HAS APPROVED joint proposal of Inter- 
national Utilities Corp. and its subsidiary, 
General Water Gas & Electric Co., to 
reclassify common stock of Rockland Gas 
Co., Inc., a General Water Gas subsidiary, 
and sale by latter of its interest in the 
unit. 


Applications Filed 


INTERSTATE Power Corp. has filed a 
reorganization plan designed to simplify its 
capital structure by converting it into 
debt and common stock, to provide an 
equitable distribution of voting power 
among its security holders and comply 
with certain orders of the commission. The 
corporation’s parent, the Ogden Corp., 
holds $100 of its 6 percent gold deben- 
tures, a 6 percent demand note for $2,475.,- 
000, 12,568 shares of its preferred stock 
and all of its common stock. Under the 
plan just filed Interstate Power would have 
a capitalization of $19,000,000 of new first 
mortgage bonds and 3,000,000 shares of 
new common stock, par value $3.50 a share. 
The new bonds would be sold by competi- 
tive bidding. As of the effective date of 
the plan, the excess of cost to Interstate 
Power of utility plants over original cost 


102 


would be written off. The commission is 
to determine the validity of the indebted- 
ness of Interstate Power to the Ogden 
Corp. with respect to the note and the 
$100 debenture, as well as Ogden’s rights 
with respect to the preferred stock. 


ConsoLiwaTeD Evectric & Gas Co. and 
its subsidiary, Roanoke Railway & Electric 
Co., have filed an application with the 
commission proposing that Roanoke pay 
to Consolidated not to exceed in the ag- 
gregate $75,000 as a reduction of princi- 
pal on a $1,538,000 demand note, dated 
Jan. 1, 1935 and held by the parent com- 
pany. At present Consolidated also holds 
all of the outstanding securities of Roan- 
oke, consisting of 5,000 shares of $100 par 
value common stock. All of said securi- 
ties are pledged under a lien of the col- 
lateral trust, indenture of Consolidated 
securing its outstanding collateral trust 
bonds. 


Hearings Scheduled 


SEPTEMBER 4: On application filed by 
General Gas & Electric Corp.,.a subsidiary 
of Associated Gas & Electric Co., request- 
ing permission to pay out of unearned sur- 
plus a quarterly dividend on its $5 prior 
preferred stock for the period ending Sept. 
15, 1945. 


Decemper 18: Commission has _post- 
poned to this date a hearing. originally 
scheduled for August 18, on plan filed by 
Consolidated Electric & Gas Co. in com- 
pliance with provisions of Holding Com- 
pany Act. 


Arizona Utilities Required 
to Give Stockholders List 


The Arizona Corporation Commission 
has authority to require public utilities 
to furnish a list of the company stock- 
holders. Attorney General John L. Sulli- 
van has ruled. 

The ruling followed a request of the 
commission to the Central Arizona 
Light & Power Co. for a list of stock- 
holders which brought a reply that some 
stockholders objected to being listed. 





UTILITY REPORTS 


Net Income 
19 


1945 
*Central Arizona Lt. & Pwr. $786,387 $787,174 
+Central Maine Power...... 3,126,668 3,226,573 
tDayton Power & Light . 1,943,859 1,549,177 
*Detroit Edison and subs . 6,198,344 8,441,580 
tLouisville Gas & Electric 

ee eae ... 2,681,799 2,929,146 
tOklahoma Gas & Electric 2,421,845 2,592,032 
tPacific Gas & Electric... 21,774,755 23,269,579 
tRochester Gas & Electric 2,863,624 2,918,832 
*Texas Electric Service....... 2,069,362 1,527,016 
tUnion Electric (Missouri) 

GO OES is co vcss tect 8,358,075 8,001,335 
tWest Penn Power and subs... 6,030,823 5,799,712 
{Wisconsin Electric Power 

SG 406! fxd, . sees ites 4,282,280 4,088,624 





*Twelve months ended July 31. 
tTwelve months ended June 30. 
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Electric Revenues 
Hi Rise 2.9% in June 


Electric operating revenues of the 
larger privately-owned electric utilities 
in the United States in June, 1945 were 
$261,655,000, compared to $254,204.00 
in June, 1944, an increase of 2.9 per. 
cent, according to figures announced by 
the Federal Power Commission. 

Revenue deductions (including oper. 
ating expenses, depreciation and taxes) 
were $205,177,000 or 3.2 percent over 
those of June, 1944. 

Gross income, including other utility 
operating income, increased 2.0 per. 
cent to $67,283,000 and net income in 
June, 1945 was $42,241,000, an increase 
of 2.5 percent over the net for June, 


1944. 


Indiana Utilities Contribute 
to State Advertising Fund 


Eleven Indiana electric and gas utili: 
ties have made a gift of $31,000 to the 
Indiana Department of Commerce and 
Public Reiations to be used for a na- 
tional advertising campaign featuring 
Indiana’s industrial advantages. 

Electric utilities underwriting the gill 
were the Public Service Co. of Indiana 
Northern Indiana Public Service Co. 
Indianapolis Power & Light Co.. Indi: 


ana-Michigan Electric Co., Southern 
Indiana Gas & Electric Co., Indian 
Service Corp., Southeastern Indiana 


Power Co., and Madison Light & Power 


Co. 


Rural Extension Program 
Revealed by Appalachian 


Appalachian Electric Power 
through its vice-president and gener! 
manager, M. C. Funk, has announced 
that it will construct 4,288 miles 0! 
rural lines to serve 18,260 farms and 
rural customers. The company W! 
supply electric service to any farm 0! 
rural customer with the monthly min: 
mum set at $2. 


Carolina Power & Light 
Signs Contract with City 


Louisburg, N. C., has signed a te 
year contract with Carolina Power § 
Light Co. under which the utility wil 
sell power to the city at wholesale rates 
The utility also has the privilege " 
serving customers with over 50-kw. de 
mand. 


September 1, 1945 “© ELECTRICAL WORM) 


Cop 





an 


eral 
ced 


and 
wil 
n OF 
nin: 


“ity 
tell: 


or | 
will 


rates. 
e 0! 


f de: 





Copyright 


the Japanese city, Hiroshima. 





Its concussion blasted the city, vaporiz 










fibre of Japan’s will to resist, and flashed across 
the world a light of such glaring intenfity that 





ced road 





even blind eyes could glimpse the fo 
that is presented to humanity’s choice and destiny. 

It has been a scant fifty years since Pierre and 
Marie Curie embarked upon their research with 
the avowed intent of discovering “how the atoms 
of the universe are put together”. Their work con- 
tributed radium to the knowledge and use of man- 
kind, but it marked only a way station upon the 
awesome quest which they announced and which 
thousands of scientists have since pursued. 

Under the compelling stimulus of war, the first 
major application of the release of atomic force 
has been in an instrument that raises by an un- 
imaginable dimension our ability to dole out 
death. We can be devoutly grateful that the sci- 
entific leadership of the Allies, and particularly 
the industrial strength of the United States, 
brought to us, rather than to our enemies, pri- 
ority in the development of this dread weapon. 
But even in its present infant phase, it is clear 
that ownership of the principle of the atomic 
bomb carries a trusteeship of terrifying gravity. 

We hold in trust a power that is capable of 
unraveling the very fabric of our civilization. 


Equally, it may be susceptible of development as 
a mighty force for human welfare. But we have 
proved the destructive use, while the constructive 
applications are still in the realm of speculation. 

Clearly the trust is of a magnitude that tran- 
scends national jurisdiction. No walls have ever 
been built high enough to fence in the spread of 
scientific knowledge, and even if we were resolved 
to forego the harnessing of atomic power for 
peace, it is hopeless to think that its application 
for war can be held for long as the monopoly of 
one, or a small group of nations. 

At one giant stride our scientific and techno- 
logical development has so far outdistanced our 
social engineering, that we have no choice but to 
turn our full powers of creative imagination to 
control the forces we have unleashed and to bend 
them to man’s use rather than to his destruction. 

Since control is not possible without under- 
standing, I have asked several of my editorial 
colleagues in the McGraw-Hill organization to 
present on the pages which follow a non-technical 
but authoritative account of the known facts and 
implications of atomic power. 
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HOW ATOM SPLITTING 


Five years ago the world learned that the atom of 
Uranium 235 had been split, releasing energy at the 
rate of about 11,400,000 kilowatt-hours per pound. 
The whole amount tested was less than the head of 
a pin, but there was no escaping the possibility that 
heaters, engines, turbines, jets and explosives could 
be powered by atomic energy. Then began the race 


to win the war with atoms. 





| ATOM PARTS 


—_— —™~ 
a“ 


PROTON, Mass:=! 
Electrical charge= +1 





NEUTRON, Mass=! 
Electrical charge=O 


| In Outer e ELECTRON,Mass=0* 
Orbit = Electrical charge= -! 


"Actually yek5 of Proton weight 


Atom weight=! 


Each of the 92 elements has its own atom, yet all atoms are 
made from the same three pieces, Fig. 1: proton (weight 1, 
electric charge +1), neutron (weight 1, charge 0), electron 
(weight 0, charge —1). 

Every atom is a tiny “solar system.” Its central “sun 
has one or more protons, generally neutrons too. The re- 
volving “planets” are electrons, one for each proton in 
nucleus, because plus and minus must balance in the atom. 
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4 ATOM SIZE 


Most of 
an atom 
is mere 
space 


{ey 






NUCLEUS 
-_-— -O _—— oo 
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if the nucleus were a baseball, the 
electron would be a speck 2000ft away 


With only their outermost orbits touching, it would take 
half a million atoms to span the thickness of a human hair. 
Yet if one could expand an atom until its outer orbits en- 
circled 100 acres, the nucleus would be no bigger than a 
baseball. The atom is mostly empty space, Fig.4, and nuclei 
are difficult targets; so much so that a neutron bullet fired 
at a mass of atoms may pass right through without a hit. 


2 SIMPLEST ATOM 


~ 


~ One electron 


\. Mass 0 / ‘“. Mass O 
\ Charge -) , \Charge -2 
\ j \Two Protons 
One Proton { jMass 2 
; a +1 : j Charge +2 
/ \ ‘Two Neutrons 
A \ Mass 2 
HYDROGEN . 
o* ig e--—~ __ Charge 0 
— HELIUM 


Atom number=! 









S ELECTRON ENERGY 


- <— *=s_ Energy of “motion” 


ee 


Energy values are relatively small 


With what help England could give, America 


outran the best atom-splitting team Germany could 


muster. It was all done in silence. From the summer . 


of 1940 until the atomic bomb blasted Hiroshima, 
black secrecy blanketed history’s most amazing sci- 
entific and industrial accomplishment. 

Coldly scientific in form, the War Department's 
“Smyth Report,” released August 12, 1945, traces 







3 TYPICAL ATOM | 


oe ~~ Two electrons 











Atom weight=4 Atom number=2 


The opposite charges attract, but high speed keeps the elec- 
trons out in their circular orbits, just as the centrifugal 
tendency of the revolving earth defies the sun’s gravita- 
tional pull. All the weight of an atom is in the nucleus, so 
add the number of protons and neutrons to get the atom’s 
weight. The atomic number is equal to the number of 
protons. The elements are known by their atomic numbers. 
Thus uranium (92 protons) is element 92. 
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6 NUCLEAR ENERGY 








x) ELECTRONS 
. \ They move 
t .at high speed 
« Abut have only 

J Jregligible mass 





| NUCLEUS 

7 Binding energy resists | 
separation of protons | 
and neutrons 


In | Ib. of helium,nuclear energy = 


electricity enough to run a !OO-watt | 
bulb 13,000,000 years. 


| 


i 





The almost weightless speeding electrons, Fig. 5, supply 
all the energy of chemical reactions (as when coal burns 
or TNT explodes). Evading all ordinary chemical action, 
the immensely greater energy bound up in the nucleus, 
Fig. 6, can be released only by direct hits on the nucleus 
to break the bonds that hold the protons and neutrons in 
a tight bundle. 
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RELEASES ENERGY 


the fantastic course of atomic engineering through 
the five years of news blackout. It leaves no doubt 
that only a complete mobilization of America’s tech- 
nical resources could have won this victory in time. 

Other writers in other places will unfold the epic 
story. This presentation leaves no space to reflect 
the glory of the accomplishment or even to record 
its history. The aim is more immediately practical 


7 RADIOACTIVITY ~ Alpha 


particles 


Beta 
particles 


8 NATURE'S 








Gomma 
rays 
Lighter nucleus 


Some unstable “heavy’ 
atoms voluntarily split 

to form other atoms 

and release usable energy 


Radium nucleus, Fig. 7, automatically emits particles and 
energy as it decays to form nuclei of a lighter atom. Most 
common form of uranium, nature’s heaviest atom, is 
Uranium 238, Fig. 8. This form is not directly useful for 
energy release, but is important as the raw material for a 
new synthetic power atom, plutonium. 

An element may have several isotopes — alternate forms 
with the same number of protons but slightly different 


When nucleus of U-235 atom is hit by neutron bullet 

it explodes to form lighter atoms and spare neutrons 
whose combined mass is less than mass of U-235 

Lost mass is transformed into energy-see Einstein's Law 


(_)parum 


- ONE WAY U-235 SPLITS 
U-235 NUCLEUS 







KRYPTON 





400,000 kw-~hr. of energy per Ib of U-235 


Slow neutron bullet splits Uranium 235 nuclear target, gen- 
‘rating two lighter atoms (Fig. 10 shows one possibility ) 
and several free neutrons ready to split other U-235 atoms. 


Basic Source of Atomic Energy 


92 Protons 


146 Neutrons 


lO ENERGY RELEASED} 400000 kilowatt-hours per pound of U-235 


NEUTRON 
BULLET "SPARE PARTS’ 


— to give the professional and business readers of 
the McGraw-Hill publications a sound and honest, 
though non-technical, understanding of this atom- 
smashing business, so that they will know better 
what to do about it in their personal and business 
lives. 

Now for step one: learning the shape of atoms and 
how atom splitting releases energy. 





HEAVIEST ATOM| | 9 ISOTOPES 





Chemically the same element and 
their nuclei contain the same number 
of protons. Only the number of 
neutrons differs. Thus the uranium 
isotopes are: 


@ 92 @ 9:2 @® 92 
© \46 © 143 © 142 


U-238 U-235 U-234 


99.3% 07% NEGLIGIBLE 
OF ALL URANIUM 


numbers of neutrons. Uranium 238 is the isotope in which 
protons and neutrons total 238 (so atom weight is 238). 
It is 99.3% of the total weight of pure, natural uranium. 
The stuff needed for direct atomic-energy release is 
Uranium 235, only 0.7% of the total weight and very diffi- 
cult to separate from 238. To put it another way, every 
pound of energy-giving U-235 comes mixed with a dead 
load of 140 pounds of relatively inert U-238. 


« 92 Electrons 


EINSTEIN'S LAW: 


One pound of anything =1!,400,000,000 kw-hr. 


mass energy 
when or converts to or 


energy mass 





Applying this law to U-235 split: 


Explosion products of one pound of U-235 
weigh 0.9990 Ib.,so 0.001 Ib. of the mass 
is converted into O.0O!x!II,400,000,000 = 


11,400,000 kilowatt-hours of energy. 


produced and directed and how a chain of self-propagating 
atomic explosions may sweep through a block of U-235 like 
a forest fire to release heat energy equivalent to 11,400,000 


The following pages show how the original neutron may be _ kilowatt-hours per pound, CONTINUED ON NEXT PAGE 











CREATING and ISOLATING 


Man-Made Plutonium —U-235 Substitute 


HOW PLUTONIUM IS MADE FROM URANIUM 


sealed in aluminum cans 
are inserted in piles of 

carbon or other material 
that slows fast neutrons. 


ee a i i 


— eee 
‘ee—_T—-—or 


RADIOACTIVE RAYS 


Neutron source to start action 
(see comments below) 


We now have two kinds of atoms suit- 
able for energy supply, Uranium 235 
and the new man-made element No. 94, 
plutonium. Uranium, No. 92, has the 
heaviest atom of any natural element. 

The Manhattan Project’s plant, on 
the Columbia River at Hanford, Wash- 
ington, is the world’s greatest atom- 
making factory. Devoted entirely to 
the mass production of plutonium 
atoms, it uses U-238 as the raw mate- 
rial and U-235 as the energy source, 
intimately mixed in the same propor- 
tions as in natural uranium metal. 

The production units at Hanford 
are several huge uranium “piles.” Each 
is a very large block of graphite with 
holes in which are placed uranium- 
metal cylinders, sealed in aluminum 
cans to protect the uranium from cor- 
rosion by the cooling water constantly 
pumped through the pile. 

Each pile runs itself, so to speak. 
Not even the conventionally pictured 
bits of radium, beryllium and paraffin 
are needed as a “pilot light” to start 
operation. There are always enough 
stray neutrons, or even cosmic rays, to 
start a chain reaction. 

But once started, the design, size 
and control of the unit must be such 
that the chain reaction will continue at 
an even rate — neither die down nor 
overshoot into an explosion, 


To see this picture in atomic terms, 
consider the fraction of a second in 
which one million U-235 nuclei are 
split, producing two million lighter 
atoms (say, one million of barium and 
one million of krypton) and between 
one and three million fast-moving 
neutron projectiles. 

Some of these escape in free flight 
right through the relatively vast atom- 
ic “open spaces.” Some are “captured” 
by the many U-238 nuclei, and others 
are captured by the impurities. But, on 
the average, of the one to three mil- 
lion, just one million neutrons must 
succeed in smashing another million 
U-235 atoms in the next fraction of a 
second, Thus, with reproduction rate 
exactly maintained, life goes on in the 
atomic-energy pile. 

The carbon, one of several possible 
“‘moderators,” serves to slow down the 
neutrons without capturing many. The 
chance of a fast, straight-moving neu- 
tron hitting a tiny nucleus is very 
small, whereas the “slow ball” neutron 
is likely to be sucked in by the nuclear 
attraction if it would otherwise be a 
near miss, 

From the practical angle, maintain- 
ing a chain reaction requires careful 
design and good controls. The pile 
must be slightly larger than actually 
necessary for a chain reaction (that 


HEAT OUTPUT 


Neutron bullet 
from U235 joins 


a U238 Nucleus 


to make 
shortlived 


92 


147, U239 


Which loses 2 
nuclear electro; 
(see text) convert. 
ing 2 neutron 
into protons 
forming 


Intermediate | 
step omitted [ 


94 
Q 2) Pu 239 


PLUTONIUM / 





means scores of tons of material). 
Controls must be sensitive and depend- 
able. They slow the pile down to the 
balancing point by sliding in retard. 
ers, such as strips of cadmium. 

As already noted elsewhere, the en- 
ergy released is about 11,400,000 kilo- 
watt-hours for each pound of U-235 
split. This energy appears first in the 
high speed of the pieces thrown off by 
the atomic split, then is converted to 
sensible heat as collisions slow down 
these projectiles. The energy is finally 
removed from the pile in the form of 
hot air, steam, hot water or other 
heated fluid in commercial quantity 
and thermal condition. 

Such piles, operated with normal 
uranium, or with uranium enriched in 
U-235, would seem to be the primary 
means by which atomic energy will 
serve (if ever) as acommercial source 
of heat and power. Plutonium would 
be a byproduct, but might under cer- 
tain conditions add to the energy y ield 
of the pile without the need to sep 
rate it from the uranium. 

The use of normal uranium in the 
Hanford pile sounds extremely attrac 
tive as a heat source, but has certain 
economic disabilities. Only a small 
part of the U-235 is used up hefore 
the pile must be shut down to remove 
the plutonium. 
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Thermal 2 
Diffusion Method 





Fluid uronium circulates, 
tends to concentrate lighter 
U235 at top. 





Many of the uranium ores, including 
most samples of pitchblende and car- 
notite, will yield from 1 to 15% me- 
tallic uranium. Chemical separation of 
the metallic “natural” uranium is sim- 
ple. Whatever the source, natural ura- 
nium contains the three isotopes in the 
constant proportions of 99.3% U-238 
and 0.7% U-235, with traces of U-234, 
















Costs mean little in war, but peace- 
time uses of U-235 and plutonium 
must pass the dollar test in competi- 
tion with coal, fuel oil, natural gas, 
gasoline and electricity. 

| On the basis of energy costs only, 
“al other things being equal,” the 
table on the last page of this section 
shows at what price per pound U-235 
would give the same energy cost as 
conventional energy sources selling at 
the indicated prices. For such com- 
parisons it is convenient to remember 
that one pound of U-235 is equal (en- 
ttgy-wise) to about 11,400,000 kilo- 
watt-hours, also to 1500 tons of coal, 
or 200,000 gallons of gasoline. 

Fuel engineers understand the limi- 
lations of such oversimplified compar- 
sons, Others should be warned that 
all other things” are never equal. 






















Lighter U235 gas passes 





Dollarwise Thoughts 


FOUR WAYS TO SEPARATE U235 FROM U238 


Gaseous Diffusion 
Through Barriers 


3 Centrifugal 


Low pressure 


Porous 
barrier 










Separating the U-235 from U-238, 
an operation essential for explosive 
uses of U-235, and probably important 
for future commercial controlled-chain 
piles, has been most difficult. Chem- 
ical separation was impossible because 
U-235 and U-238 are chemically the 
same. 

The only possibility was a separa- 


on Atomic Energy 


With this thought in mind, reconsider 
the uranium piles operated at Han- 
ford to produce plutonium. These use 
U-235 in the cheapest form, say about 
$1400 per lb., assuming purified nor- 
mal uranium at $10 per lb. (140 lb. 
of uranium contains one pound of 
U-235.) 

If this were the whole story, coal 
would have to sell for a dollar a ton 
to break even with U-235 as a water 
heater. However, the pile using nor- 
mal uranium must be immense to hold 
its own in a chain reaction. More im- 
portant, the accumulating fission prod- 
ucts “poison” the reaction after only a 
small part of the U-235 has been used 
up. Then the uranium cylinders must 
be removed for plutonium recovery. 
Finally, it has not yet been found pos- 
sible to operate the normal-uranium 
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When mixture of gasified U235 ' 
more readily through barrier. ond U238 is spun rapidly,lighter U235 particles are deflected more than 
U235 tends toward center. 


THE HIGH-POWER ATOMS 


Isolating U-235 —a Gigantic Task 


4 Electro-Magnetic 





porticles—. 2” 


fh strong field of giant magnet lighter 


U238. Half way round, splitter separates 
two streams. 








tion by physical differences, primarily 
a one percent difference in weight. The 
porous barrier and centrifugal meth- 
ods pictured above required vaporiz- 
ing a salt of uranium. All the methods 
shown have been used or tried on the 
Manhattan Project. All require many 
stages to achieve a substantial concen- 
tration of Uranium 235, 


piles at high enough temperatures for 
practical power production. 

If we go to the other extreme and 
build a small pile, using concentrated 
U-235, we shall run into excessive ma- 
terial costs, perhaps several times the 
$52,000 per lb. set down in the table 
as the equivalent of 20-cent gasoline. 

Something between the two extremes 
is likely to prove the most economical 
— perhaps a pile operating on a U-235 
concentration between 1 and 10%. 

The engineer of the “atomic-power 
age” must know the price of Uranium 
235 in various concentrations and the 
characteristics of piles suited to them. 
No such information is yet available. 
He must also watch the danger from 
radio-activity; the requirements for 
radiation shields; explosion hazards, 
etc. CONTINUED ON NEXT PAGE 



















Before discussion of possible and 
probable future applications of atomic 
energy to the arts of peace, the atomic 
bombs should have consideration. We 
may assume that these bombs con- 
tained from two to 200 lb. of either 
U-235 or plutonium, or both. No more 
precise information is available. 
Details of the bomb design have 
been completely suppressed, but the 
following basic considerations are 
stated or implied in the Smyth Report: 
The explosive in a bomb must be 
highly concentrated U-235 or pluto- 
nium. Since slow neutrons could not 
produce a satisfactory explosion, the 
neutron retarder or moderator, is min- 
imized, This, in turn, requires a U-235 
mass so large that the escape of neu- 
trons without hitting nuclei will not be 
excessive. For every 1000 atoms hit, 
the neutrons produced must split more 
than 1000 new atoms, so that the re- 
action will proceed rapidly in an ex- 
panding chain, as sketched below. 
There can be little leeway in the 
size of the explosive charge. For a 
given shape there is a certain “criti- 
cal” weight of material. If this is ex- 
ceeded the bomb explodes instantly. If 
the weight of charge is less than the 
critical, it cannot be made to explode. 
Therefore, the critical mass must be 
created at the moment of explosion. 
The Smyth Report suggests that this 
can be accomplished by breaking down 
the charge into two or more well-sep- 
arated parts, each having less than the 
































WHAT TO EXPECT 


CLAIMS LIKE THESE ARE NOT JUSTIFIED 


1. Pretty soon no more coal will be mined except as a 
raw material for chemical manufacture. 


2. In a few years a tiny bit of uranium, built in at the 
factory, will drive your car for life through an engine no 


bigger than your fist. 


3. All the big central stations will soon be running on 


atomic power. 


4. Cheap atomic energy will enormously reduce the 


price of power. 


critical mass. At the appointed mo- 
ment these could be brought together 
within the bomb to create a super- 
critical mass, which would then ex- 
plode automatically. 


Peacetime Applications 


Except possibly for superblasting 
operations, uncontrolled explosive re- 
actions cannot be permitted in the 
peacetime use of atomic energy. This 
means that the quantity of U-235 as- 
sembled in any one spot must always 
be kept well bc" >w the critical weight 
to avoid spontaneous explosion. 

Depending on the particular appli- 
cation, the most desirable concentra- 
tion of U-235 may range anywhere 
from the 0.7% in normal uranium up 
to 100%, with the probability that 












PRINCIPLE OF ATOMIC EXPLOSION 
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many industrial applications will find 
the greatest aemnay in concentrations 
between 1% and 15% 

This matter of the dense of con- 
centration of U-235 has received little 
public attention, yet nothing could be 
of greater practical importance. To 
make this point clear, consider the two 
extremes, 0.7% of U-235 and 100% of 
U-235, respectively. 

The Hanford pile, using normal ura- 
nium (0.7% U-235) with carbon mod- 
erator, must be very large to work at 
all. It is inefficient in the sense that it 
must be shut down after a small part 
of the U-235 has been consumed. It 
cannot operate at high temperatures. 

Its great advantage as a heat pro- 
ducer is the fact that its U-235 is 
bought at the lowest possible price. If 





Carbon slows down neutrons for 
easier hits on U235 nuclei. Hits 
on U238 start plutonium creation. 


Piles using natural uranium will 
not operate unless many tons of 


neutron escape. 
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..- BUT REMEMBER THESE FACTS 


1. The large-scale, controlled release of heat energy 
from U-235 has been fully demonstrated. 

2. Beyond question, this energy could be applied di- 
rectly for heating water and air, and making steam. 

3. Such heat, in turn, could be applied directly, or con- 
verted into mechanical power or electricity by conven- 
tional steam turbines and gas turbines. 

4. If and when U-235 in concentrations up to 10% costs 
less than $25,000 per Ib., it may find applications, but will 
compete, at first, with premium fuels rather than coal. 






purified normal uranium sells for, say, 






FROM ATOMIC ENERGY 





shown for the gas turbine would, of 
course, have to operate at tempera- 
tures up to 1200 F. There seems to be 
no basic reason why the pile itself 
could not be built inside the com- 
pressed-air receiver, discharging its 
heat directly to the compressed air. 

With rather high concentration of 
U-235, this arrangement might be suit- 
able for large airplane drive if exces- 
sive weight of radiation shields could 
be avoided. 

Also, presumably, rockets and planes 
of the “buzzbomb” type could be pow- 
ered by atomic heat delivered to the 
air of the jet steadily, not in puffs. 
The sketches stress direct applica- 


HOW ATOMIC ENERGY COULD BE APPLIED 




















1} $10.00 per lb., the price of 140 lb. (con- 
8 | taining one lb. of U-235) will be only 
$1400. This would be a very favorable 
- || price if the pile could operate efficient- 
le J ly with the 0.7% U-235. 
- Concentrating the U-235 to 100% 
©} would permit a much more compact 
v0 f and convenient pile — perhaps little 
of Ff more than small pieces of U-235, en- 
cased in aluminum to ward off corro- 
fa & sion, and immersed in a tank of water; 
d- Fi this should convert the water into 
at ff steam at a regulated rate. 
tat In large part, the control would be 
art ff inherent. The water as a moderator 
Tt T would keep the chain going, but if the 
res: F reaction got too violent, the result- 
ro ff ing higher superheating of the steam 
| if would decrease the moderator effect 





and thereby hold the reaction in check. 
Yet eyen if all this comes true the cost 
of concentrated U-235 in the near fu- 
ture will be many times $10,000 per lb. 

Running up the concentration only a 
few percent above that in normal ura- 
nium may prove to be the way to get 
reasonable pile size and good effi- 
ciency without incurring exorbitant 
Concentration costs. 



























When atomic energy is applied, the 
starting point is heat, picked up by 
Water, air or a special heat-transfer 
fluid, Intermediate heat transfer fluids 
may be essential in certain applica- 
tions (space heating and service water, 
for example) where people must be 
Protected from injury by radioactivity. 
The intermediate heat-transfer fluid 
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Direct or indirect (as here) delivery of atomic piles heat to air heater at 
temperature above IOOOF could operate gas turbine 





THESE THINGS 
MIGHT RESTRICT USE 
OF ATOMIC ENERGY 


1. Ineffectiveness of large 
piles using normal U-235 con- 
centration 


2. High cost of concentrated 
U-235 for smaller, more effec- 
tive piles 


3. Danger from radioactivity 


4. Weight and cost of shield- 
ing against radiation 


5. Explosion hazard 


6. Possible short supply of 
uranium 


7. Governmental restrictions 
on atomic-energy materials 





tions of hot air, steam and hot water 
to process and space heating. This em- 
phasis is justified by the often over- 
looked fact that such applications of 
heat have many times the total energy 
value of all the electricity generated in 
the United States for all purposes. 

There has been much popular spec- 
ulation regarding the type of engines 
required for atomic-power generation. 
The answer is simple. Present engines, 
steam turbines and gas turbines can 
be used with little or no change. This, 
of course, does not rule out the pos- 
sible discovery of specialized engines 
for atomic power, or even direct pro- 
duction of electricity from atomic 
energy. 

In the long run the implications of 
atomic power are staggering for both 
war and peace. However, popular writ- 
ers on the subject have undoubtedly 
created unreasonable hopes in the 
minds of readers — for example, the 
expectation that in two or three years 
the Detroit builders will market cars 
with built-in “lifetime” slugs of U-235 
and “fist-sized” engines. 

Yet it seems fairly safe to predict 
that atomic energy will find some com- 
mercial applications within the next 
five or ten years, first, probably, as a 
premium fuel like aviation gasoline, 
worth a fancy price for specialized ap- 
plications where low weight or some 
other characteristic is important. 

As the cost of concentrating U-235 
is reduced and application efficiencies 
improved, atomic energy may compete 
with cheaper fuels, perhaps ultimately 
with coal. 





Important non-power applications of 
atomic energy may well include the 
ultra-high-temperature processing and 
fabricating of materials— also, modern 
“alchemy”: building and rebuilding 
atoms to create new elements and to 
produce old elements at lower costs. 

Radioactivity obtained directly or 
indirectly from artificial atom-splitting 
should find many important medical 
and industrial applications. 

Turning back to ordinary power ap- 
plications, we must avoid the tempta- 
tion to overstress the economic impor- 
tance of lower-cost power fuel. Fuel 
cost is only about 17% of the gross 
receipts of the electric utilities. Here’s 
another way to put it: If, after allow- 
ing for transmission losses, one kilo- 
watt-hour delivered to the consumer 
from modern plants represents a coal 
consumption of 1.5 lb., and if the coal 
costs $5.00 per ton cancellation of the 
coal bill could not save more than 
of a cent per killowatt-hour, And 





atomic fuel will certainly not be free, 

Performance of the atomic bomb is 
a monument to the scientists who un- 
locked the secrets of the atom and sug. 
gested the basic technique of making 
plutonium and concentrating U-235, 

From there on, the job was at least 
50% engineering. The various big 
plants of the Manhattan Project are 
vast assemblages of pipes, tanks, boil- 
ers, valves, instruments and controls, 
installed and operated by engineers, 
largely designed by engineers. From 
now on, the speed with which atomic 
power becomes practical will depend 
on the effectiveness of the engineer- 
scientist team. 

It is possible, of course, that na- 
tional controls may completely upset 
the entire technical and economic pat- 
tern of this discussion. For reasons of 
national security the government may 
decide to control or restrict atomic: 
power materials, plants and opera- 
tions in ways not yet determined. 



































U-235 COULD COMPETE AT THESE PRICES 


other things being equal 


Common fuel 





COAL $6 per ton $9,000 
(13,000 B.+t.u.) $12 per ton $18,000 

$15 per ton $23,000 
FUEL OIL 2¢ per gal. $5,000 
(150,000 B.t.u. gal.) 4¢ per gal. $10,000 

8¢ per gal. $20,000 
CITY GAS 50¢ per 1000 cu. ft. $39,000 
(500 B.+t.u.) $1 per 1000 cu. ft. $78,000 
NATURAL GAS 25¢ per 1000 cu. ft. $10,000 
(1000 B.t.u.) 50¢ per 1000 cu. ft. $20,000 

$1 per 1000 cu. ft. $40,000 
GASOLINE 10¢ per gal. $26,000 
(150,000 B.t.u. gal.) 20¢ per gal. $52,000 

30¢ per gal. $78,000 


BUT 


Note that “other things” are never equal. U-235 in normal uranium 
form is by far the cheapest, but involves use of excessively large and 
inefficient “piles.” The unit cost of the U-235 in enriched mixtures 
increases with the degree of enrichment. Over-all cost comparisons 
can be made only for a specified concentration of U-235 and for ap- 
paratus suitable for that particular concentration. Possible explosion 
danger and need to protect personnel against radiation are other 


important considerations. 


Assumed prices 










Comparable prices for 
Uranium 235, dollars per 
pound (nearest thousand) 



























































































DESIGN - CONSTRUCT : OPERATE - MAINTAIN 


Trailer Mounted Set Speeds Fault Location 


We vam 


SEAL 


Engineer, Electrical Dept. 
Indianapolis Power & Light Co., Indianapolis, Ind. 


Four years of successful experimen- 
tation with cable fault locating equip- 
ment culminated recently in the con- 
struction of a trailer-mounted fault 
locating set for use on underground 
a.c. network feeders of the Indian- 
apolis system. By cutting the time re- 
quired for finding trouble from as 
high as two days to less than two 
hours, this set not only reduces the 
cost of correcting trouble, but mini- 
mizes the danger of customer outages. 
Cost of the equipment, part of which 
was salvaged from older equipment, 
was about $1,120. 

Bulk of the 4,175-volt, a.c. network 





feeders in Indianapolis are 4/0 to 
500,000 circ. mil. paper-insulated sin- 
gle-conductor cables. Failures are 
limited to single line-to-ground faults 
by ground relays. Most of these faults 
are of such high resistance that the 
faulted phase ean’t be distinguished 
from others by “megger’”’ tests. 
Faults are found, with the set, by 
applying sufficient a.c. voltage, using 
a high impedance, step-up transformer 
to break them down and impress a 
tracing current of 2 amp. on the 
faulted cable. Two amperes is a very 
satisfactory tracing current magni- 
tude; it is easily maintained and has 





CABLE FAULT LOCATING SET on half-ton trailer spots trouble on a.c. network cables 
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HV output 20/6000 -V Step-up 
A ‘ transformer 
{.,...  Peactance 500n| 

79k bush\ Resistance 50.n J* 

referred toHV’ 
side, Rating 12 
K kva. continuous- 
> 24kva.intermit- 


“Contactor, /sec.closed, 72sec. open 
or closed conti 





WIRING DIAGRAM of fault locating set 


no destructive effect on the cable. 
Practically all our faults break 
down under test potentials of from 
zero to 7,000 volts. However, it is im- 
material whether or not the fault is re- 
duced to a low resistance. If the fault 
does carbonize it is traced with a clip- 
on ammeter having a 10-amp. scale. 
Since tracing current is intermittent 
at regular intervals, it can be distin- 
guished easily from stray current. 
About 60 percent of our faults do 
not reduce to low resistance. In these 
cases, when voltage is raised sufh- 
ciently to cause flashover at the fault, 
the voltmeter reading drops to about 
1,600 volts (actual). Cable charging 
current discharges through the fault 
every half cycle with a snapping 
sound. Faults are found by listening 
at each manhole for this discharge. 
Since inductance of the transformer 
is in series with capacitance of the 
cable the effect of resonance is used 
to produce enough terminal voltage 
to break down any cable fault en- 
countered, even through the required 
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Max. voltage x14 
(min. rheostat 


resistance 


rox. spare GOD 
G rover voltage 
Min. voltage (max. rheostat 


resistance; 


H.V. Terminal Volts in Kv. 


10 12 14 16 18 20 22 


024 6 8 
Miles of 350,000C.M. §/64-inch Paper 
Insulated Cable 





CURVES SHOW terminal voltage avail- 
able for breaking down cable faults 
in various lengths of 350,000-circ. mil. 
paper-insulated cable 


voltage is higher than the 6,000-volts, 
open circuit voltage. 

A spark gap across the single high- 
voltage transformer terminal prevents 
accidental development of excess volt- 
ages from conditions approaching 
resonance. Control of voltage before 
and current after breakdown is pro- 
vided by two compression rheostats 
in the low voltage supply circuit. 
Charging current before breakdown 
depends on voltage required and ca- 
pacitance of the cable but is well 
within the rating of the transformer. 

The 120-volt supply to the fault 
locator is obtained from the 120/208- 
volt, secondary bus in a network trans- 
former vault where the faulty feeder 
is terminated. An automatic contactor 
in the low-voltage supply circuit is 
timed to operate in cycles of one sec- 
ond closed; two seconds open. This 
contactor serves two purposes. These 
are: 


1. By reducing the duty cycle of the 
transformer it increases safe current- 
carrying capacity from 2 amp. to 4 
amp. on the high-voltage side. 

2. It provides an intermittent trac- 
ing current easily distinguishable. 

A Sangamo speller-flasher is used 
to control the operation of this con- 
tactor. A single-pole, double-throw 
knife switch is used in conjunction 
with the speller-flasher to close the 
contactor continuously or intermit- 
ently. 

The wiring diagram of the fault 
locator and curves showing the range 
of voltage available for breaking 
down faults are included herewith. 
For convenience in interpreting the 
curves, the high-voltage terminal volt- 
age is plotted against miles of 350,- 
000-cire. mil., 8/64-in., paper-insu- 
lated cable rather than against capa- 
citive reactance. The conversion of 
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capacitive reactance to miles of cable 


is based on a calculated capacitance 
of 1.14 microfarads per-mile per- 


Pull-Hoist Cable 


Accompanying sketches illustrate a 
change that has been made in the 
method used in pulling cable from 
underground ducts on the Detroit Ed- 
ison Co. system and which has re- 
sulted in considerable saving in time 
and labor. 

As shown in the “before” sketch 
two lines were formerly used; one to 
pull the cable from the duct and the 
other to hoist the slack through the 
manhole mouth to the cable reel. This 
scheme required close coordination 
and elaborate signaling between men 
in the manhole adjusting the “slack 
pullers” and operators of the two 
winches required. Also, there was a 


Niggerhead, 


Pulling line ---- 


Rope clamp attached-- 
to slack puller 
( See deta// ) 


ID. to be 
smaller 
than rope, s/ze 








phase to sheath. For this capacitance 
the capacitive reactance of the cable 
is 2,330 ohm-miles. 


with Less Effort 


certain element of hazard involved for 
the men in the manhole should the 
hoisting line slack off and allow the 
slack cable to run off the reel into the 
manhole. 

By suggestion from the field, a rope 
clamp was devised which now per- 
mits a single pull line to be used for 
both pulling and hoisting the cable. 
This arrangement has the advantage 
that a single winch can be used, per- 
mitting the “niggerhead” on the truck 
winch to be spotted directly over the 
manhole. Since only a single nigger- 
head is required the job can be done 
with fewer men and less confusion. 

To make a pull with this method 


----20'min.- 


“Niggerheads 


ne 
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PULL AND HOIST CABLE from manhole ducts with single line. Procedure requires 
fewer men, less time and equipment than previous two-line method 
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the man tending the snubbing line al- 
lows the cable to run through his slack 
puller as the cable is pulled and 
hoisted by the main line. The snub- 
bing line then holds the cable while 
pulling and hoisting slack pullers are 
slid back along the cable for a new 
“bite.” This procedure is repeated 
with the snubbing line alternately slid- 
ing and holding the cable as pulls are 
made and the slack pullers reset until 
the cable section has been completely 
removed from the duct. 


Wire Puller Has 
Slip-Proof Feature 


An easily constructed wire puller 
has improved the method of tighten- 
ing locking wires. The puller is easier 
to handle and much safer than the 
conventional method, tightening wire 
with pliers, especially for women who 
are now doing the job. It was devised 
by Carl Schreck of General Electric’s 
Schenectady Works Regulator Divi- 
sion. 


Eccentric 
Aruried 
whee/ + 


Wire /n position 
for pulling ~~-- 





WIRE PULLER has eccentric knurled 
wheel to tighten wire grip 


A knurled, eccentric wheel 4 in. 
thick and 4 in. in diameter is the se- 
cret of the new device. It is mounted 
in a piece of drill-rod with a milled 
slot to accommodate both the wire and 
wheel. The wire is threaded into the 
slot and under the wheel which is then 
tolled back toward the handle to ap- 
ply pressure on the wire. The grip on 
the wire is automatically increased as 
the operator pulls the tool to tighten 
the wire. 

The drill-rod is approximately 23 
in. long of 4-in. stock. The shank 
end, however, is turned to a +-in. 
diamete ‘r and is fitted and pinned 
in a wooden handle. The pin, knurled 
Wheel, and rod should all be hardened. 


Breaker Operating Panel 
for Maintenance Shop 


For testing the operating mecha- 
nism of removable 33-kv. metal-clad 


oil circuit breakers during periodic 
maintenance operations at Marktown 
substation, Northern Indiana Public 





BREAKERS undergoing maintenance 
can be tripped and closed at will from 
this operating panel provided in the 
substation shop. The cable connects 
with control cable fitting on the breaker 


Service Co. has equipped the local 
shop with a control panel, shown, 
from which the breaker can be closed 
or tripped by its own mechanism in- 
stead of by hand. The breakers are 
large enough so that repeated manual 
operation is hard work. 

On the panel, in addition to a main 
line switch and breaker operating 


handle with indicating lights, are two 
ammeters; one indicating breaker 
tripping current, the other closing 
current drawn by the breaker control 
mechanism. A multi-conductor, rub- 
ber-covered cable connects the panel 
with the breaker’s control cable fitting. 
During maintenance operations the 
metal-clad breakers, located outdoors, 
are lowered and brought into the shop 
on an electrically powered combina- 
tion transfer car and elevator which 
travels on rails between the substation 
and shop. A socket is also provided 
on the control panel for supplying 
power to the elevator motor on this 
transfer car while it is in the shop. 


Street Light Data 
Supplied by Police 


Policemen at Pitcairn, Pa., report 
street light outages to the operator at 
the municipal plant. This informa- 
tion was formerly jotted down on any 
scrap of paper available at the mo- 
ment and consequently no semblance 
of order resulted. 

To do away with this condition, O. 
W. Bendorf, chief engineer, devised 
the illustrated 84 by 14-in. form which 
is kept handy on the operator’s desk. 
Spaces are provided for the following 
information: 

1. Date reported 
. Number of lamp 
Location of lamp 
. Size 
Date replaced. 

. Remarks 

When the 44 spaces are filled the 
form is filed so that checks are avail- 
able on lamp life or any unusual con- 
ditions which appear in the “Re- 
marks” column. 


IDS Wh 





FORM FOR TABULATION of non-burning street lamps from information supplied by 


police. 
Inventory of all lamps kept at bottom 
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Three columns at right are filled in by trouble man upon replacement. 
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Restoring Flashlight Cells for Metermen 


ULRICH S. FISHER 


To restore spent size-D  flash- 
light cells in overcoming the present 
battery shortage, the counter e.m.f. 
method is utilized to obtain about 
85 percent saving in cell usage, fol- 
lowing a definite program. The West- 
ern Massachusetts Electric Co. has de- 
veloped a testing and charging outfit 
for this purpose, shown herewith, 
which is used by meter readers with- 
out requiring other attendance. It 
includes a supply source, copper ox- 
ide rectifier, mil-ammeter and volt- 
meter, control rheostat and cell bank 
holder with connections as repro- 
duced (Fig. 1), a close-up of the cell 
bank holder being shown (Fig. 2). 

The cell bank holder contains 18 
tubes, each carrying four dry cells in 
series. The tubes are each of 1.25-in. 
pipe, 10.5 in. long. One tube is pro- 
vided for each meter reader and in- 
staller, plus five spares. The tubes 
are cut away in halves at each end to 
accommodate cell handling. Flexible 
contacts are provided at the top of 
the tubes and stationary ones at the 
bottom, with connections to copper 
buses attached to hardwood strips to 
take a d.c. supply. The cell bank 
holder is mounted at a 30-deg. angle 
so that when restored cells are re- 
moved from the base of the tube, the 
upper cells will slide into place by 
gravity. 

In starting operations the tubes are 
filled with fresh cells set in series with 
their bases on the stationary or lower 
contacts. The mil-ammeter jack is in- 
serted at the tube bases to find a cell 
giving approximately zero meter de- 
flection; the bus bar switch is closed 


O-15 milliamp. 


O-/5 volts 
dc t 


dc. 
Insert jock ot 


base of ony tube 
to get reading in 
-milliamp. 





Laboratory Technician, Western Massachusetts Electric Co., Springfield, Mass. 





74 cells in series 


and control rheostat adjusted to give 
a positive reading of 4 m.a. The re- 
storing current is allowed to run 
about an hour. Each tube is then 
checked individually, when the read- 
ings should agree within 10 percent, 
unless trouble exists in the resistor 
of the bank in question or a poor cell 
is present. When the restorer is func- 
tioning properly each meter reader 
and installer is assigned a tube and 
two or three fresh cells for his torch. 
Daily he removes the restored cells 
from his tube, inserting spent cells at 
the top. This insures a steady supply 
and prevents draining cells below the 
restoring point, which happens so 
often in domestic use. A rest period 
for cells is needless, as the device 
causes the current to taper off auto- 
matically as the e.m.f. rises. The mil- 
ammeter will show a deflection of 0 
to 2 when inserted in a tube of fully 
restored cells, and 10 to 12 m.a. for 
a tube of newly loaded spent cells. 
An important accessory is a battery 
checking d.c. voltmeter with scale 
marked “Red, Discard,” from 0 to 
0.9 volts; “White, Charge,” 0.9 to 
1.45 volts; and “Black, O.K.,” 1.45 
to 2 volts. Readings are made 
through a 4-ohm resistor with a 2-volt 
voltmeter. A low-resistance voltmeter 
may be used if rated at not below 
50 ohms per volt. 

The proper lamps to use in such 
torches are “PR6,” 2.5-volt, or 
“PR7,” 3.8-volt ratings. 

It is estimated that about 100 min- 
utes of flashlight service are required 
per average 8-hr. day, giving an en- 
ergy consumption of 37.5 watt-min- 
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FIG. 1—Wiring diagram of charging equipment used in restoration of cells 
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FIG. 2—Tube and cell holder unit, 
showing bank of 18 tubes holding 4 
cells each, with testing instruments. The 
transformer and rectifier for supplying 
low voltage direct current are mounted 
below the base plate. Controls are in 
the upper center of the unit 







utes for a 2-cell torch. Seventy-two 
size “D” cells restored will deliver 
2,690 watt-minutes of energy over an 
8-hr. period, whereas only 2,160 watt- 
minutes were required to charge these 
cells, a gain of about 24 percent. As- 
suming a cost of 5 cents per kilowatt: 
hour, the cost of restoring 72 size “D” 
cells is about 0.0015 cents. This de- 
vice has been in use on this system 
one year, and the cell life has been 
increased by 15 times on the average, 
compared with no recharging. 

















Surge Protector for 
High Voltage Test Set 


Protection of control equipment on 
high-voltage (33/66 kv., 50 kva.) 
test sets against burnouts caused by 
surges has been successfully provided 
on the units of the Philadelphia Elec: 
tric Co. This has been done by con- 
necting a non-inductive resistance to 
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220 v. Cutoul-> , cateal ; 
(Cal 50. 
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supply _-~ heater 








HIGH-VOLTAGE test-set control equip- 
ment protected by two 500-watt conical 
heaters and cutout disks in a two-pole 
plug-fuse cutout connected as shown 













ground across the control circuit o 
the line side. 

This “surge protector” consists of 
two conical-shaped heater units hav- 
ing a rating of 500 watts at | 15 volts. 
These are screwed into a standard 
2-pole plug-fuse cutout so connected 
that each resistance is in a line-+to 
ground circuit. A film cutout disk 18 






























SAFETY... 


aU aula) 
A UNL as 


ones control, for use with squirrel-cage, syn- 
chronous, and wound-rotor motors, has an inter- 
fupting capacity more than adequate for installation on 
most industrial power circuits. 


Plant Equipment Protection—The Type EJ-2 fuses in 
this control give your electric equipment the ‘fast, 
Positive, short-circuit protection so necessary for safe 
operation on high voltages. They operate in a split cycle. 
When a short occurs, they cut off the rise in current in 
ess than a quarter cycle, and clear it in less than a half 
tycle—long before the short-circuit current has had time 
to harm the contactors or motor. 


Personnel Protection—Totally metal-enclosed control- 
“ts give protection to operating personnel. High-voltage 

} “itcuits are completely segregated. All high-voltage 

‘quipmeht is mounted in the upper and rear compart- 

Ments, and all low-voltage equipment is mounted in the 
Ont compartment. 
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—and contactors good for years of constant, repetitive 
service. The full short never passes through the con- 
tactors. Therefore, the contactors, which are air-break, 
are designed to meet the most severe requirements of 
high-voltage motor-control service. Mechanical life of 
several million operations, and contact-tip life many 
times the life of comparable oil-immersed tips, make these 
air-break contactors the logical answer for any severe 
duty—in steel mills, rubber mills, etc. 


Buy all the BONDS you can 
—and keep all you buy 


INDUSTRIAL YOU'LL WANT TO KNOW 


all about this motor control. How a group 
CONTROL of these starters can be fitted together to 
rm give you a neat, compact control panel. 
Our local sales engineers will be glad to 
help you select a control to fit your appli- 
cation. General Electric Co., Schenectady 
5,N.Y¥. 











placed in the socket at the base of 
each resistance unit. These disks are 
rated at 250 volts breakdown. 

When a surge develops, it will punc- 
ture the disk and “go to ground” 
before reaching sufficient magnitude 
to damage the motor, the’ magnetic 
break or the relay coils. 

The original protector was made 
by James S. Snyder of the Testing 
Section, Engineering Dept. Use of 
the protector for more than one year 
has eliminated all damage to motors, 
magnetic brakes, and relays. 


Oral Tests in 
Lineman Training—II* 


Cc. T. MALLOY 


General Superintendent 
Transmission, Distribution and Communication 
Southern California Edison Co., Ltd. 

Los Angeles 


As a guide for apprentice linemen 
and a review for older employees on 
transmission line work, the following 
questions have been selected from a 
questionnaire given to apprentice 
patrolmen and second class linemen 
prior to their starting the third period 
of training. 


1. A. What advantage does the pole-top 
method of artificial respiration have over 
the Schafer method? 

B. How long since you have practiced 
each method? 

2.A. Have you had experience enough 
that you feel you are adept in climbing 
poles and towers? ‘ 

B. Should the climbers be used where 
the pole is stepped? 

3. A. Describe the standard side and top 
ties used on insulators on communication 
circuits. 

B. What is the proper working position 
(in relation to the wires being worked on) 
for working on communication conductors? 

4. A. How often are transmission circuits 
patrolled? 

B. What is to be checked when patrol- 
ling lines? 

5. A. How many tucks of each strand are 
mecessary to furnish the strength of the 
rope in a splice? 

B. Why is a long splice used instead of 
a short splice? 

6. A. Who must be notified when there is 
a serious accident? 

B. How can arrangements be made for 
calling if you are to be away from home 
during “on call” hours? 

7. A. What are the most important fac- 
tors to be considered in splicing conduc- 
tors? 

B. Why is vaseline or Calol grease used 
in making splices in transmission conduc- 
tors? 

8. A. How should rubber protective equip- 
ment be stored on the truck? 

B. When should rubber 
equipment be used? 

C. What wires should be protected by 
rubber? 


protective 


* Second of a four-article series which began in 
ELBOTRIOAL WORLD, August 18, 1945. 
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a A. When is it necessary to use a safety 
elt’ 

B. Is it safe to attach a safety belt above 
the top arm on a pole? 

Name several conditions that are 
common to a safety belt when it is unsafe 
for further use? 

10. A. Why are trees trimmed: to keep the 
wires clear? 

B. What procedure is necessary before 
trees are trimmed? 

C. Is there any reason to shape a tree 
in addition to just cutting the limbs that 
may contact the wires? If so, why? 

11. A. What does “getting in series with a 
circuit” mean? 








B. What does “accidentally grounding 
a circuit” mean? 

C. What does it mean to “short” a 
circuit? 

D. What does an “open circuit” mean? 
12. A. How is a “clearance” to work on a 
circuit secured? 

B. What precautionary steps are taken 
to prove a circuit “dead” after a “clearance” 
is had on that circuit? 

C. Why are shorts and grounds in- 
stalled on a de-energized circuit before 
working on the line? 

Name the common hazards involved 
when installing and removing a short and 
ground from a “dead” circuit. 


Induction Telemetered for Identification 


T. W. ALEXANDER, Asst. Engineer, The Bell Telephone Co. of Pennsylvania, Pittsburgh, 
and T. L. PADEN, Superintendent of Operation, Pennsylvania Power Co., New Castle 


Identification of the source of noise 
in a number of open wire telephone 
circuits which paralleled a 22-kv. 
power circuit was facilitated by ob- 
servation of a millivolt meter placed 
at a convenient but distant point. 

During a study of this situation by 
the power and telephone companies, 
T.I.F. measurements were made on 
the power system at a nearby sub- 
station and it was found that the 
T.I.F. was quite high (200) for peri- 
ods of 15 minutes to an hour or more 
and then would drop off to 40 or 
50 for like periods. It was also found 
that the noise on the telephone cir- 
cuits increased and diminished in step 
with the rise and fall of the T.I.F. on 
the power circuit. 

It was desirable to have a series of 
24-hour charts of these periodic varia- 
tions in the noise and T.I.F. in order 
to study them and, if possible, associ- 
ate the variations with the operating 
periods of some power equipment 
connected to the power system. How- 
ever, the location where this high 
T.LF. and noise were apparent, 
Zelienople, was at a considerable dis- 
tance from either the power or tele- 
phone company headquarters, and 


MILLIVOLT METER registers character- 
istic telephone induction caused by 
large synchronous motor 25 miles away 


Toll Office 
Pittsburgh 


Local Tel. Office 
Zelienople 
Spore cable paoir-/9 goge 


Approximately 25 miles |_____\Telephone open wire circuit 
(Roodway separation) 


5 millivolt 
recording meter 


September 


22 Kw power line 





neither company had personnel at the 
scene of the exposure who could con- 
veniently attend to a recording meter 
and prepare the charts. 

In order to obtain these charts 
without making a daily trip from 
headquarters, one of the noisy tele- 
phone circuits was connected to a 
spare cable pair in a toll cable ex- 
tending from Zelienople to the Pitts- 
burgh toll office. This cable pair was 
then connected to a 5-millivolt record- 
ing meter at the toll office and a rec- 
ord of the variations in noise was 
obtained. No attempt was made to 
calibrate the recording meter to read 
noise units or decibels since the in- 
terest was in the periodic variation 
and not in the absolute value of the 
noise. 

As a result of the charts obtained 
in this manner, it was finally deter- 
mined that the cause of the high 
T.LF. was a 3,500-h.p. synchronous 
motor in a steel mill approximately 
ten miles from the section of parallel 
between the power and _ telephone 
lines. 

The distance over which these sig: 
nals were transmitted was approxi 
mately 25 miles. However, there is 
no reason why this distance could not 
be extended through the use of suit- 
able equipment, including amplifiers. 
Also, in other cases, it might be neces 
sary to use _ noise 
weighing networks and 
different recording it 
struments. It should 
also be mentioned that 
this method of making 
noise measurements # 
a point remote from 
the source has beet 
used in other instance 
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1. These ultramodern, dry-type distribu- 
tion transformers are designed to meet AIEE 
Standards No. 1 for Class B insulation, with 
130 C maximum hot-spot temperature in a 
maximum ambient of 40 C. They also meet 
ASA Standards C-57.1, which limit the 
observable temperature rise to 80 C. 


2. Because they meet industry standards for 
hot-spot temperature, G-E dry-type trans- 
formers are better suited to handle emergency 
overloads than units designed to higher tem- 
peratures. Longer life under severe service 
conditions is the inevitable result. 


3. Housings are designed for utility, and are 
attractive in appearance. 


4. Completely metal-enclosed construction 
prevents rods and wires from being acciden- 
tally pushed into the live parts. 


5. There are no exposed live parts, such as 
bushings, that would lessen safety and make a 
fence mandatory. 


6. Cable terminal compartments are com- 
pletely removable, so the high-voltage and 
' low-voltage cables can be made up and the 
unit slid into place between them without 
the use of a crane or elaborate hoisting and 
| jacking facilities. 
n 
e 


7. Transformer side plates are readily re- 
movable to facilitate inspection and cleaning 
of the core and coils. 






d 
I If you prefer dry-type designs, you will find these When these transformers are a part of unit sub- 
rh ultramodern dry-type transformers ideal for modern- stations, the interrupting capacity of the substation 
18 izing your plant’s power system. switchgear section is exactly matched (electrically, 
ly Their trim good looks, their safety, and ease of | mechanically, thermally) with the transformer capac- 
lel installation make dry-type units “at home” any- ity. It is adequate for even the most severe short 
ne where in your plant. circuits. 

They fit right in with the economic good sense of Ask for Bulletin GEA-3592A (load-center unit 


load-center power distribution, which offers savings substations); Bulletin GEA-3714B (dry-type dis- 
in installation cost, power, and assurance of full tribution transformers). General Electric Company, 
voltage at every lamp and machine. Schenectady 5, N. Y. 
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11 KV-30-350% 
Sa A 


Chestnut pole, butt brush treated 


HANDY SYMBOLS FOR LINE DEPARTMENT 





Symbols for overhead, underground and street lighting facilities embrace a 


wide variety of material and conditions. 
recently issued construction standards of Hartford (Conn.) Electric Light Co. 


Description 
Existing pole 
Proposed pole 
Private pole, customer owned 
Symbol prefixed indicates custodian 


Existing pole relocated 6 ft. in direction of 
arrow 


Existing pole relocated and replaced 10 ft. 


in direction of arrow 


Any pole, if followed by a number, is used 


for reference 

Single 4-pin crossarm 
Double 4-pin crossarm 
Single 6-pin alley arm 
Double 6-pin alley arm 


Double 6-pin straight fine and double 4-pin 
buck arms 


Existing single transformer 5 kva. 


Feeder showing voltage, phases and size 
Primary mains showing phases and size 


Secondaries showing phases and size 


1500 cp. bracket 

1500 cp. ornamental 
1000 cp. bracket 

1000 cp. ornamental 
1000 cp. sodium bracket 


1000 cp. semi-ornamental 


Al Aluminum L 
Cd Cedar pole, butt treated 

M 
CuW Copper weld 

MHD 
DA Double arm 

N 
DT Double thimble 

OH 
Jt. Joint 

P-7.5' 
K Chestnut pole, tank treated 

PB 


Ss 


LIST OF SYMBOLS 
Overhead Construction 


Symbol Description Symbol 
Gi, Existing two transformers, one 5 kva. and #4TBWP_ 
\ 
%% one 72 kva. #4ACuW. 
Proposed single transformer 5S kva. with #4 Tr. 


Pe 


lightning arresters 


a: Proposed two transformers, one 5 kva. and #4T 

“al 1% one 74 kva. with lightning arresters om OUSE, 
#4ACUM. 
ane eo an 


—in Existing anchor and guy 
6M { 
—SsM 7, 
6 M 
cameos 


Hor’ os 


6. M 
Hor. PG 


O~<—PB 
Omg PB 


-*43c_ 


Proposed anchor and guy 3-#4MHD 


Existing tree guy 
Proposed tree guy 


‘Existing pole to pole guy. Designate hori- 
zontal or slanting 


3-#4MHD 





Proposed pole to pole guy. Designate hori- 
zontal or slanting 


Existing push brace 
Proposed push brace 


Existing 1-phase OH primary showing size 
and kind of wire 


Underground Construction 


—C—— Oil switch 
—-O—D— Disconnecting pothead 


<> 


2-way oil switch open 


Street Lighting 


600 cp. bracket 
600 cp. ornamental 
250 cp. bracket 
100 cp. bracket 

60 cp. bracket 

400 cp. bracket 


Be>PoO 


ABBREVIATIONS: 





Lead or horizontal distance from PG Pole guy SP Steel pin 
pole to anchor 

Pn Pine pole, creosoted St Steel wire 
1000 Ib. 

Rl Relocate Str Stranded 
Medium hard drawn 

Rm _— Remove TBWP Triple braid weather prod 
Native pole, untreated 

Rp Replace Tr Tree 
Overhead 

RTDT _ Rolled thread double thimble UG Underground 
At angles indicates “Pull” 

S Solid VC Vertical corner 


Push brace 
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The listing is adapted from 








Description 





Ditto 2-phase 






Ditto 3-phase 





Proposed 1-phase OH primary showing size 
and kind of wire 







Ditto 2-phase 






Ditto 3-phase 





Existing OH secondary or service showing 
number, size, and kind of wire 






Proposed OH secondary or service showing 
number, size and kind of wire 






Capacitor 





Links closed 






Links open 





Neutral ground 





Lightning arrester ground 





Line fuses closed 






Line fuses open 






3-way oil. switch closed 






UG secondary tie box 








OH street light wire showing number, sit 
and kind 


UG street light cable showing size and kind 


Note: Private lights are circumscribed this 
and marked with customer’s name 


Lights connected with a broken line are UG 
lights, all’others are OH lights 
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AGAIN, REVERE IS READY NOW! 





Revere metals are impartial. They don’t care whether they are used 
for battleships or baby carriages, for rockets or refrigerators. That 
is why there is practically no reconversion problem at Revere to 
slow down production of copper, brass, bronze, aluminum, 
magnesium, steel, 


We are ready now to fill industry’s peacetime needs. 


Revere hopes that, in the conflict just ended, what we won was 
the gigantic opening battle for better living. To fight this war our 
nation needs materials and the products of industry on a scale even 
greater than that which won military victory. 


One inevitable result of Revere’s war effort is that not only our 
ability to produce, but our ability to give service, have been 
expanded many times. Revere research has probed further and 
further. Revere Technical Advisors are armed with greater knowl- 
edge and experience. New methods and new machines may save 
precious time or cut all-important cost. 


With all these enhanced resources we are ready now to serve 
man’s creative spirit and, by supplying industry in abundance, to 
help make of life the rich, joyous thing it can be. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, New York 


Mills; Baltimore, Md.; Chicago, ILL; Detroit, Mich.; New Bedford, Mass.; Rome, N. Y. 


Sales Offices in principal cities 
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Approximate steam consumption, at rated load, 
is provided in the accompanying tables covering 
turbine-generator units for capacities 10,000 to 
15,000 kw. air-cooled, 20,000 to 50,000 kw. hydro- 
gen-cooled, and for two general classes of initial 
steam conditions. Straight condensing and closely 
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FOR TURBINE-GENERATOR UNITS 


By F. K. FISHER and J. R. CARLSON, Central Station Steam Engineering, 


Westinghouse Electric Corp., South Philadelphia, Pa. 


Approximate Steam Consumption for Turbine-Generator Units 


1.0 in. Hg. Exhaust Pressure 


Final 

Feed- 
Water 
Temp., 
deg.F. 


Steam 
to 
Turbine, 
1,000 
Ib./hr. 


Skesse 


BESESES 


BERS 


(At Rated Load and at Various Steam Conditions) 


Heat 

Rate, 

Btu./ 
kw.-hr. 


Steam 


to 
Con- 


denser, 


1,000 


lb./hr. 


Rated 
Load 
Steam 
Rate, 
Ib./ deg. F. 
kw.-hr. 


1.5 in. Hg. Exhaust Pressure 


Final 
Feed- to 
Water 
Temp., 


Steam 


Turbine, 
1,000 
Ib./hr. 


Steam 
to 
Con- 
denser, 


1,000 
Ib./hr. 


Rate, 
Btu./ 
kw.-hr. 


Steam Conditions: 400-lb. Gage, 750 deg. F. 


iw 
SPRSSSS 
COW R100 


Single Casing Units 


9.30 


9.21 


SS oo hobo koe 
SReSkPecane 
SIP TIOOCNWWAS 


Steam Conditions: 600-lb. Gage, 825 deg. F. 


10,320 
10, 190 
10,090 
11, 260 
10,310 
10,170 
10, 080 


144.9 
142.2 
140.4 
205.0 
180.9 
177.5 
175.2 


Single Casing Units 


Tandem Compound Units 


10, 170 


Ib./ 


kw.-hr. 


Oo Me Ge Ge Gu Me Ge Ma he Maha Ma Me, 
re" MgO MOO OO OO OOOO, 00,00, 99, 90,99, 99,99, 00, 


HOW TO DETERMINE STEAM REQUIREMENTS 


2.0 in. Hg. Exhaust Pressure 


Final Steam 
Feed- to 
Water | Turbine, 
Temp., 1,000 
deg.F. Ib./hr. 


= 
SEE 
im im bo 


toto 
RSITS 
onmwwe 


S85 


Heat 

Rate, 

Btu./ 
kw.-hr. 


12,570 
11,620 
11,490 
11,400 
12,390 
11,460 
11,340 
11,240 
12,250 
11,320 
11,200 
11,110 


ee! 


approximate feed-water heating data are listed 
for three common conditions of vacuum opera- 
tion. Similar tables for higher steam conditions— 
850 lb. gage, 900 deg. F., and 1250 lb. gage, 950 
deg. F.—will be published in two subsequent 
issues of “Electrical World” 
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8.16 


8.15 


8.14 


8.14 


79.0 
335 
351 
363 

79.0 
335 
351 
363 

79.0 
335 
351 
363 

79.0 
335 
351 


245.4 
272.4 
274.0 
276.0 
285.3 
317.4 
319.3 
321.9 
325.6 
362.3 
364.5 
367.4 
407.0 
452.9 
455.7 


11,210 
10, 120 
10,030 
9,990 
11,190 
10, 110 
10,020 
9,970 
11, 180 
10, 100 
10,010 
9,960 


245.4 
211.9 
209.4 
207.5 
285.3 
246.9 
243.9 
242.1 
325.6 
281.9 
278.5 
276.3 


11,180 | 407.0 
10,100 | 352.4 





8.28 91.7 
348 
364 
376 

91.7 
348 
364 
376 

91.7 
348 
364 
376 
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363 459.3 9,960 | 345.4 
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Tate they’re counselled wisely, far too many 
home builders, sooner or later, will find them- 
selves in gilded cages. Beautiful to look at but 
miserably disappointing because of a basic func- 
tional shortcoming. Here’s what we mean— 
People who build now or in the near future 
should provide for reserve electrical capacity to 
take care of the many appliances they’ll want in 
the days and years ahead. Air-conditioning units, 
all-electric kitchens, deep-freeze cabinets, televi- 
sion, motor-powered work shops—eventually, 
they’re going to want such electrical servants in 
their homes. If they do it later, they’ll have a 
major and costly re-wiring job on their hands. 
Utilities derive direct benefits by encouraging 
full comfort wiring with spare circuits, combined 
with Multi-breaker convenience and protection. 
It’s a very definite way of reducing service inter- 
ruptions and costly service calls. It builds valuable 
customer good will. 


Gee 
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The Mutti-BreAKER eliminates fuses 
completely. When a short circuit or dan- 
gerous overload occurs, the circuit is cut off 
automatically. A simple movement of the 
lever restores current after the cause of the 
overload has been removed. There are no 
delays—nothing to replace. 
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THREE CUTOUTS 
USED WITH AERIAL CABLE 








Methods are illustrated for installing a line cutout, a sectionaliz- 
ing cutout on a “Y” system and for making a single-phase 
tap on primary aerial cable. These exemplify practices 
of the Central Hudson Gas & Electric Corp., Poughkeepsie, N. Y. 
















1—LINE CUTOUT OPERATIONS 







1—Remove approximately 16 in. of braid 
and 15 in. of metallic sheath. Leave ap. 
proximately 2 in. of metallic tape to 
reinstall as shown. 














Kellems grip Cable tape, Splicing 
‘ Braid... / rubber tope 
Messenger he eS ee / 






















2—Apply insulating rubber tape. half. 
lapped for approximately 2 in. Build up 
to \4-in. thickness in center. 










7 “\2layers of 
Bronze tape. Remove eg tape 


and reinstall for painted with 


cone shield insuloting paint 
DETAIL A 


‘DETAIL Al \ 
¢nstoll flexible { 

wire bond ,; 
Cable must not be supported 
throughout this length. 














3—Reinstall metallic tape as shown and 
apply two layers of friction tape half 
lapped over cone shielding and paint 
with insulating paint. 













2—SECTIONALIZING CUTOUT 3—SINGLE-PHASE TAP 





End of 
messenger wire 
/ 
/ 






;As required for: 
1 Clearance 


05 nat 
SE | Hh 
| 
‘ 1 


Flexible wire bond * \\ 





8 
Install flexible 
wire bond~_ 
















Flexible 
wire bond, 


‘“Remove braid, tape 
and shielding for 12" 










Flexible wire 
bond --- -; 







- 


As required for: 
clearance -- oa 








No insulator 
in guys on 
Y system._ 









\|_-—Remove braid, 
tape: and . 
shielding for l2 
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Pole Yard Equipment 
Eases Pole Handling 


Details of and equipment at the 
Delaware Rural Electric Association 
(Greenwood, Del.) pole yard provide 
for orderly storage and for ease of 
pole handling. Facilities, which were 
designed and built by Norbert Porter, 
general line foreman, are provided 
for storing poles not only according 
to lengths but also segregated accord- 
ing to class. Ease of handling is 
provided by two derricks which are 
so placed that all classes of commonly 
used lengths can be lifted from the 
pile and placed on the trailer with a 
minimum of effort. 

Derrick at the right (Fig. 1) can 
reach all classes in the 25 and 30-ft. 
lengths and the one at the left, the 
35 and 40-ft. lengths. Since few 50- 
ft. poles are used on the system and 
since the cost of installation appeared 
out of line with its infrequent use, 
no derrick was provided for the 50-ft. 
pole pile. 

Mast of each derrick is made of a 
30-ft. Class 4 southern pine pole; the 
boom, a 25-ft. Class 7 and the pusher, 
a 25-ft. Class 6. All stubs are made 
of damaged poles. The mast rests on 
a footing made of a 2-ft. section of 
creosoted pole, split and laid flat 
side down. 

When a pole is needed from the 
pile, the trailer is detached from the 
truck in front of the proper derrick. 





FIG. 2—Placing a 35-ft. southern pine 
pole on the trailer is a simple task with 
the crane; the truck does the work 


The boom is swung around and the 
ice-tong-like hook is placed on the 
desired pole. Lift is provided by the 
truck through a pulley block and rope 
arrangement. With one man at each 
end of the pole, it is swung around 
and lowered onto the trailer. The 
complete operation, from time of ar- 
rival to time of leaving, takes about 
five minutes. 


Drying Transformers“ 
I—With Coils in Oil 


W. C. SEALEY 


Engineer in Charge of Design 
Transformer Section 
Allis-Chalmers Mtg. Co., Milwaukee, Wis. 


Approved methods of drying trans- 
former core and coils may be broadly 
divided into two classes: 


(1) Drying with the core and coils 
in the tank with oil. 

(2) Drying with oil removed. Core 
and coils may or may not be removed. 


* Part I of a three-part series. 


FIG. 1—Pole yard plan which has the facilities for storing 50, 40, 35, 30, and 25-ft. poles with various classes further segt® 
gated by 8-ft. stubs planted 4-ft. in the ground. Two pole-cranes serve the four most commonly used lengths. Crane masts aré 
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Drying coils with oil in the trans- 
former tank involves heating the 
windings and oil to a high tempera- 
ture for a limited time by applying a 
short circuit to one. winding and 
enough voltage to the other to cir. 
culate a partial load current in the 
windings. Elevated temperature is 
secured by blanketing the tank or re 
ducing the flow of water in water. 
cooled transformers. When a trans. 
former is short circuited in this mat. 
ner only a fraction of normal voltage 
should be applied to the other wind- 
ing. ; 
If the load on the transformer does 
not exceed one-half or three-quarters 
of the full load rating, winding tem- 
perature will not be greatly in excess 
of the maximum or top oil tempera- 
ture. Therefore, high oil temperatures 
can be used safely without danger of 
causing deterioration of the insulation 
from local overheating. With good 
ventilation (top of tank should be 
open to air) moisture will escape as 
vapor to the outside and will not con- 
dense on the under side of the cover 
or elsewhere in the tank. 

The accompanying table shows the 
short circuit current in percent of full 
load current which may be used for 
this method of drying transformers, 
with the corresponding maximum al- 
lowance of top oil temperature in 
degrees C. These temperature limits 
and loads must be strictly adhered to 
in order to obtain the desired results 









Detail of 
Boom Mounting 








supported by 7/16-in. guy wire to minimize side-sway. Details (at right) are of boom collar 
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proves that 
STRAIGHTLINE SPLICES AND DEAD ENDS 


ARE CORROSION RESISTING 


Reliable’s policy of systematic testing also includes a relent- 
less battle against the common enemy “‘corrosion’’. Speci- 
mens of Reliable Connectors, Splices and Deadends are 
constantly subjected to salt spray and acid vapor tests and 
checked for conductivity. This conductivity is excellent in 
tests equalling more than a lifetime of atmospheric corrosion. 
Note the actual test specimens below. 


Above photograph shows actual corrosion test and equipment devised 
by Reliable engineers to best study this important test requirement 


Seeing is believing—watch for other 
test proo 


9 Gripping Test 


2 Vibration Test 


3 Corrosion Test \W . 


+ Conductivity Test 


RELIABLE ELECTRIC COMPANY, CHICAGO 
OVER 35 YEARS SERVICE TO THE UTILITIES 
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Full rated conductivity whether the switch remains 
closed for years or is operated frequently 


The contacts of Hi-Voltage Switches are line type, self-aligning and self- 
cleaning. A ductile powdered metal alloy of silver and nickel is brazed to 
the copper paris. The silver alloy combines the permanent low resistance 
contact of firie silver with the non-gauling, long life characteristic of the 
silver-nickel alloy. The work hardening characteristic of nickel in the alloy 
produces a hard contact surface. The nickel also imparts to the contact mate- 
rial a lubrication effect. : 


Positive pressure to develop the maximum conductivity is maintained 
by stainless steel springs. 


The contact cannot be damaged by closing a circuit of thousands of amperes 
or in opening under heavy load. They are protected by three auxil- 
iary contacts — the horns — the base guide for the blade — and the bronze 
sleet hood. 


In short Hi-Voliage attention to details results in contacts which maintain 
conductivity—through a life beyond that of the station. 
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Short Circuit Current for Drying 
Transformer Coils under Oil 








Self-cooled Water-cooled 
Transformers Transformers | Max. Top Oil 
Short circuit Short circuit 
. t ; = Temperature 
%F.L %F.L. 
50% 50 85 deg. C. 
78 fo 50% 80 leg. C 
85 75 75 





without danger to the units. Usually 
less than 5 percent of normal voltage 
will give sufficient current circulation 
in the windings. 

It should be noted that the higher 
the allowable temperatures the smaller 
the load is. This means that more 
blanketing of the tank or less water 
circulation is required for the smaller 
loads to bring oil temperature to 
values tabulated. 

Drying should be continued until 
oil from the top and bottom of the 
tank tests 26 kv. or higher between 
10-in. disks spaced 0.1 in. apart for 
seven consecutive tests 4 hr. apart. Oil 
should be maintained at the maximum 
temperature for the load held—with- 


| out filtering. All ventilating openings 


should then be closed for ‘another 
24 hr. without filtering the oil and oil 
should be tested as before at 4 hr. in- 
tervals. A decrease in the dielectric 
strength of the oil indicates that mois- 
ture is still passing from the trans- 
former into the oil, and the ventilators 
should be opened, the oil filtered, and 
the drying process continued. 

After the short circuit run is dis- 
continued, the transformer should be 
operated for 24 hr. at approximately 
$ voltage and at the same high tem- 
perature. If necessary, tests should 
again be taken on oil samples and the 
oil filtered if indicated. After a satis- 
factory % voltage test, full voltage 
should be applied for 24 hr. and the 
tests repeated. Water cooled trans- 
formers may require water circula- 
tion to hold top oil temperature to the 
85-deg. C. limit during test. 


Sandblasting Removes 
Oil Sludge Stain 


In a program of cleaning and re- 
habilitating oil filled porcelain bush- 
ings of oil circuit breakers and poten- 
tial and main transformers at its 
Newark substation, the Pacific Gas & 
Electric Co. encountered the problem 
of removing the heavy oil sludge 
stain from the inside of the porce- 


OSINEE, the “proved-in-service” material for products and 


packaging, provides advantages that open the way to many 
markets ... for MOSINEE can be engineered to include definite 
essential paper properties: dielectric strength — uniform density 
— tensile strength — pliability — water repellency — controlled 
acidity and alkalinity — or other technical characteristics that 
might add outstanding value to your products. 


More and more, product engineering is taking into consideration 
the advanced potentials of MOSINEE. Through cooperation with 
the “paperologists” of The Mills of Mosinee, many manufacturers 
and converters have improved the quality of their products, broad- 
ened utility, lowered cost, expanded present markets and opened 
new ones. 


The Mosinee laboratories, efficient production facilities, and paper 
engineering leadership are prepared to cooperate in creating 
specific types of MOSINEE for your products, or in improving 
your processing. 


nm - Please address 
as your letter 
: ** Attention Dept. B’’ 
TIN PAPER MILLS AND Meee: 
ieee ahaaeineee, oA 
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Guaranteed ACCURACY 


Due to design characteristics and close control of manufacturing 
processes, Burlington instruments embody the following ad- 
vantages: 
PERMANENCE OF CALIBRATION .. . All DC instruments employ Alnico 
magnets which are known to be more highly resistant to shock, heat, vibration, 
and stray fields than any other magnetic material. 
FREEDOM FROM STICKING... Clearances for all moving parts are such 
that the results of entrance of small particles as encountered in field service are 
reduced to a minimum. 
STABILITY. OF OPERATION ....All instruments are “NORMALIZED” 
after assembly to eliminate “zero shift” and other calibration errors due to ageing. 

Exceptionally high torque to weight ratio of control springs to moving element 
insures minimum error under conditions of shock, vibration, and other rough usage. 

Alignment of jewels and magnet core piece is such that the center lines of these 
parts coincide within plus or minus .002”. The design of the brass movement frame 
and components is such that mechanical tolerances are reduced to a minimum in 
assembly. As a result, jewel and pivot wear is uniform which reduces “frictional 
torque” of the moving coil. 

All series resistors and coils are heat treated and impregnated after wrapping 
fo insure stability and long life. 

All ranges AC & DC are available in 2/2”, 342” and 412” sizes, both square 
end round, flush mounting. 

Engineering service furnished for specialized applications. 

No obligation. Write today for further information. 


BURLINGTON INSTRUMENT CO. 


301 FOURTH STREET 


BURLINGTON, IOWA 





PANEL INSTRUMENTS ¢ VOLTAGE REG 
ULATORS ¢ AUTOMATIC SYNCHRO- 
NIZERS e FREQUENCY REGULATORS 


lain. Sandblasting, shown, was found 
to be the only effective means of do- 
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ing a quick and thorough job. A 


matter of three or four minutes is all 


that is required for a 110-kv. bushing. 


SANDBLASTING with river grade sand 
quickly removes oil sludge stain from 
inside of porcelain bushings 





The smooth white inside of the un- 
glazed porcelain is then given two 
coats of No. 1,201 red Glyptal lacquer. 
Purpose of the cleaning is to provide 
a smooth clean surface for the Glyptal 
to prevent sludge from again adher- 
ing to the porcelain. A reasonably 
fine sand of about river grade with 
50-lb. air pressure was found to be 
the best combination. Higher pressure 





OIL CIRCUIT BREAKER bushing before 
(left) and after (right) sandblasting 


and coarser sand produced too severe 
an abrasive action. After the bush: 
ings are disassembled, the bakelite or 
Herkolite tubes as the case may be 
are cleaned with solvent such as 
Union No. 9 or Stoddard, and then 
baked in a job-erected electrically 
heated oven. 

An interesting fact came to light 
in connection with this bushing main- 


., tenance program. The condition was 


found on several current transformer 
bushings that although the gage glass 
showed oil, that the oil in the bushing 
was nevertheless low. What had hap- 
pened was that the oil passage be 
tween gage glass and the bushing it 
terior had become clogged with 
sludge. Answer to this problem is 


























hae TURBO OIL IS FORTIFIED to prevent turbine rust and 
sludge. 


Here’s the first turbine lubricating oil to actually prevent : 
sludging and rust. a | 
oe ' Terbine Glesning Manual 
Especially fortified, this oil provides unusual oxidation 

“le e . : * 
stability, which prevents the formation of sludge, prevents : ry 


emulsion-forming products—makes the oil last longer. 


Moreover, Shell Turbo Oil stops rust by adhering closely to 


not foam. 


the metal surfaces, keeping air and water away. And it does ' 
A 11 eee 


- You'll be surprised at the economy of Shell Turbo Oil... Before changing over to Shell 


To get the facts, contact Shell Oil Company, Terbo. Oil, give your system a 
a = x : . thorough cleaning. You'll get 
Incorporated, 50 W est 50th Street, New even finer results and save 


York 20, New York; or 100 Bush Street, money in the long run. The 


: " : me. aie Fe booklet above describes this 
San Francisco 6, California. quick, easy operation. Send for 


your complimentary copy. 


ELULLL TULie CLL 
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RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES 


® BUILDING WIRE 
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NON-METALLIC 


CRESFLEX 


e ARMORED CABLE @ 


iT 
NS 
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See how 


CRESCENT SYNTHOL 
TYPE T 


Permits 
DOUBLE THE 
AMOUNT OF 


COPPER in 
Existing 
Raceways 


lilustration 
shows 2" conduit 


NEW 


3 No. 8 
Type T 
Carry 41 amps. 


Under present conditions there is urgent need for an 
economical and quick way of adding to the current 
carrying capacity of branch circuit conduits already 
installed. Increasing numbers of electrical appli- 
ances, air conditioning units and other equipment call 
for greater load on these branch circuits. 

A simple solution to this problem is to replace pres- 
ent wiring with CRESCENT SYNTHOL Type T (for- 
merly Type SN), which offers an easy and low-cost 
way approximately to double the current carrying ca- 
pacity of the existing raceway. 

An even greater increase in carrying capacity can 
be secured by wiring with CRESCENT Type TW in 
place of bad covered cable in wet locations. 


Write for Descriptive Folder on 
SYNTHOL Type T and Type TW 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


jy CRESCENT 
Y WIRE & CABLE 


IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 


OCIGTAMN @ SHUIM IOHEINAS e SHISV) AVMNHVdG GNV GHESVONE-GVEIT © GNOOVANNAd 
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regular maintenance at several year 
intervals. It was also noted that in 
many cases “fish bowl” type reser- 
voirs had sludge stains that gave a 
false indication of oil level, further 
emphasizing the necessity of periodic 
maintenance. 


Pulverized Silver Alloy 
Brazes Small Wires 


A method of brazing small round 
wires with diameters of 0.0226 to 
0.049 in. makes use of a mixture con- 
sisting of equal amounts of filed sil- 
ver solder and borax flux. This 
method has been adopted in the Dis. 
tribution Transformer Division at 
General Electric’s Pittsfield Works. 


‘SMALL ROUND WIRES with pulverized 
silver alloy on one end ready for braz 
ing over an open gas flame 


The end of one of the two wires 10 
be brazed is either moistened 0 
heated and then inserted in the com 
tainer holding the mixture. When 4 
sufficient amount adheres to the wit, 
the two ends are placed together and 
heated over a gas flame until the alloy 
fuses them. If normal heating is 4p 
plied, the joint will be free of lump 
and points, eliminating a finishing oP 
eration before the braze can be i 
sulated. 

In the conventional method 
brazing the small wires, a strip silvé 
alloy and flux was used. This result 
in a loss of the silver both from dif 
at the braze and from an excess ° 
brazing material at the point of cot 
tact. The new method has resulted 
a saving of approximately 80 7 
cent of the strip silver alloy. 
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Specifying CHANCE ANCHORS 


gives us a complete line 


to choose, from... 
"| Rf oes 
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When postwar plans for line extension finally begin to materialize, there 
' will be Chance Anchors available to meet the most exacting specifications. 
. - To insure the greatest protection for investments in new construction, to 


get the most efficient anchoring under all soil and guying ccnditions, plan to 
cot: # make anchor selections from this—the most complete line. Standardize wher- 
en afm ¢Ver possible, of course, but bear in mind that one anchor just won’t do the 
job as it should be done under all conditions. That’s why Chance Anchors 
are made in so many types and sizes. That’s why it pays to specify Chance 
- and J Anchors in order to meet any and all requirements. 


alloy Here are a few of the most prominent types. There are several others and 
is ap J Any sizes. Where soil and guying conditions are known factors, definite 
anchor selections can be written into your specifications now. Your Chance 
tatalog of Pole Line Equipment, the Chance Guy Calculators (available on 
ig OP MH Tequest) will help you in making these selections. If possible, plan ‘ahead 7 NO 
ye it: MH *Nd place your order for future delivery. If your need is immediate, perhaps | WRENCH 
the anchors can be supplied by your Electrical Jobber now. . 


ye 


od of Thousands of. these anchors are delivered daily to the Signal Corps and 
. other branches of the armed forces, throughout the world. Most of our pro- 
silvel BB duction is booked months ahead, but come the postwar period, we’ll be all 

sulted geared up.to help you carry out your postwar construction plans. 

n dT g YOUR 
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CENTRALIA, MISSOURI. == 
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Commercial 
Industrial 


Cold Cathode Solves 
Maintenance Problem 


J. R. TAYLOR 
Industrial Sales Department 


Duquesne Light Co., Pittsburgh, Pa. 

Rusting and corrosion of metal 
parts of fixtures were easily foreseen 
if conventional lighting were installed 
over the hot baths of a “Parkerizing” 
department newly added in the plant 
of the McLean Manufacturing Co., 
Pittsburgh. Steam from the vari- 
ous vats—degreasing, pickling, neu- 
tralizer, water rinse etc.—would make 
short work of ordinary fixtures and 
maintenance would be high. 

After consideration of the prob- 
lem, Duquesne Light illuminating en- 
gineers recommended cold-cathode 
tubing mounted directly on. the ceil- 
ing as appears in the accompanying 
picture. The McLean company ac- 
cepted this recommendation and in- 
stalled the tubing in rows seven feet 
apart. Since the tubing is held in 





128 






Residential 





Rural 


position by simple strip hangers, a 
minimum amount of metal, easily re- 
placeable, is exposed to the moist air. 
The installation has proved to be 
highly satisfactory. For the work of 
loading and unloading tanks, the ten 
foot-candles of the installation are en- 
tirely adequate. 


Utility Sponsors 
4-H Electric Clubs 


Keenly aware of the importance of 
rural electrical education in promot- 
ing maximum agricultural prosperity 
and development, Mississippi Power 
& Light Co. is sponsoring a statewide 
4-H Electric Club program in coop- 
eration with Mississippi State Col- 
lege’s extension service. 

Promotion of better knowledge and 
more efficient use of electricity on 
Mississippi farms is the objective of 
this broad program, which — was 


3 


, 





MINIMUM MAINTENANCE results from cold cathode lighting over “Parkerizing” vats 
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launched in April, 1945, and which to 
date has enrolled a total of 914 mem- 
bers in 65 boys and girls clubs. As 
of July 1, there have been organized 
32 boys clubs with a total of 403 mem. 
bers, and 33 girls clubs with 51] 
members. 

The 4-H Electric Clubs will help 
Mississippi farm boys and girls to: 


1. Use electrical equipment to in. 
crease food, livestock and _ poultry 
production and to relieve the farm 
labor shortage. 


2. Conserve electrical equipment 
and electric power by keeping all 
equipment in good working order, 
and by using electricity and equip. 
ment only for essential purposes. 

3. Acquire a working knowledge 
and skill in the most effective use of 
electricity on the farm. 


4. Develop plans now for using 
electricity and electrical equipment 
most effectively and efficiently in the 
improvement of the farm, the home, 
and the community during the years 


ahead. 


Technical Assistance Given 


The company furnishes technical 
assistance in the teaching of all clubs 
and offers incentive awards for par- 
ticipation in the Electric Club work. 
Those earning awards are selected by 
Extension personnel, 

To stimulate interest in this pro 
gram Mississippi Power & Light Co. 
is offering 4-H Electric Club boys and 
girls 90 free trips to the Mississippi 
State “4-H Round-Up” to be held in 
Jackson in October of this year. This 
Round-Up will bring 4-H winners of 
all club sponsored projects to Jackson 
for two or three days. 

The prizes include four statewide 
merit awards to boys and four t 
girls. In addition to the statewide 
prizes, the company is offering a fre 
trip to the outstanding Electric Club 
boy and girl in each of the 41 counties 
in which the company operates. 

The expansion of electric servitt 
to Mississippi farms will open nev 
opportunities to farm youth and! 
program, jointly sponsored by the 
State extension service and the stale! 
largest electric utility company, ¥ 
give Mississippi farm boys and git 
the “know how” to put electricity 
the most profitable use on their fam 
and in their farm homes. 

Complete plans for the 4-H Elect 
Club program and for company P* 
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New RCA 26-42 MC (Mobile or Station) 
FM Transmitter Features : 


1. Superior audio quality sets new standard. 
Sounds better. Easier on the ear. Easier to 
get message. . pao 


2. Positive modulation threshold limiter. Ad- 


justs automatically to input of low or loud 


voices. No “blasting.” o 
3. Low spurious emission. Less extraneous noise 

interfering with other services. Fewer energy 

leaks to make trouble. 
4. Improved phase modulator requires no tun- 

ing. No more bother with modulator. 
5. Excellent stability over wide temperature 

range. Temperature change has minimum 


' 
| 
effect on operation of equipment. 
6. Adjustable to exact, specified frequency. 
Easy, precise tuning in a hurry. 
7. All tuning adjustments are from top of 


con Generis iitera cece | oom KCAs NEW RADIO EQUIPMENT FOR 
POWER COMPANIES AND OTHER UTILITIES 


over?) 

8. No high voltage exposed above chassis. All 
dangerous voltage out of reach. (Many times 
a slip of the hand might have given you a 
shock.) 


























other Utilities. 
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9. Provision for two-frequency operation. Use- | e e 
ful when you want to switch over from talk- | ote CE BAC 7/ 
e ing between car and station to talking be- — © 
| tween car and car (and in lots of other 
if ways). 
10. Single control cable—also accommodates re- 
ceiver. One cable, instead of three or four, Si 3 
9 running from front of car to rear. Simplifies @ Never before have power-company and other utilities officials been 
> il. ee ae hamitins oe offered radio so efficient, so usable, so convenient, from every angle. 
1e Seah Wadatnent comeambin elkeak tae Think of it — utilities service radio that tunes easier, sounds better, 
e, special tools. All cables plug in and lock. clearer —radio that is more selective, more stable—requires less adjust- 
. 12. Chassis readily detached from base. Easier to | , d b ced’ i] ‘ckl 
Ts inspect and service. ment, less maintenance—and can be serviced more easily, more quickly, 
13. Single-unit construction saves space. more safely. 
14. an d to install. Mounting ne supplied. 
omes complete, down to bolts and nuts. mi : ’ Sle ot . 
ti, Brattetsoe cuitch on cliente to actinate at | In the narrow limits of this space, we can't possibly give you the story 
justment. (Think how much better this is | —tell you all you’ll want to know about this new equipment. 
“a, than having to go up front and press a but- | ; ; : 
bs ton to turn on the transmitter.) All we can do here is to give you the outstanding features listed in the 
ar: New FM 26-42 MC (Mobile or Station) column at the left. But all the facts—description, specifications, complete 
: : data—are in a new RCA bulletin now ready. Let us send you a copy— 
FM Receiver Features fill in and mail the coupon below d you'll get it by ret il 
by 1, Superior adjacent-channel selectivity. You Ais 7 Te ae ee 
| hear the station you want to hear. 
|} 2. Low spurious response. Won’t pick up un- 
FO wanted signals. 
Co. 3. Excellent stability over wide temperature 
range. Variations in temperature have mini- 
and B- mum effect on operation. 
ippi 4. Single-unit construction. Fewer intercon- 
. necting cables. Easier to service. 
1 in 5. Easy to install. Mounting hardware supplied. 
his Comes complete, down to last nut and bolt. 
| 6. Chassis readily detachable from base. Easy 
Ss of to remove for inspection and servicing. 
kson | 7. Mobile cables fitted with separable connec- 
tors. Cables plug in and lock. Require no 
special tools. (Another important point—you 
ide can’t plug in the wrong cable!) 
wi | 8. Low battery drain. Less battery servicing. 
r to 9. Class B output tube saves power on stand- 
‘4 by. Output stage takes very little power ex- - 
wide j cept when signal is being received. Hy : ms ss 
free 10. Provision for carrier-operated relay. Can be s 
b | used to operate other circuits for auxiliary 
Clu signalling—turn on light, ring bell, etc.—or 2 of, 
ties | operate retransmitting equipment. fe We GIL Ge Lx JA 
) il. sa =e eee potential trouble Wliil # 
3. | ith matching crystals. ‘ . : = " Z 4 
evict | 12. Attractively styled. And we mean darned For Complete Information, Specifications, Pictures, Diagrams—Use This Coupon 
a good-looking. salad taeneagihamaet= aceasta aan he a> py GU oer at ole a apices rare 
W 
” Sa EMERGENCY COMMUNICATIONS EQUIPMENT SECTION | 
nd 8 Radio Corporation of America, Camden, N. J. } 
y the Buy War Bonds Please send me complete data about your new FM Radio i 
state’® Equipment for Electric Light and Power Companies and 
| 
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"Maintenance—that's somethin’ 


you don’t hear much about 
with ORANGEBURG!” 










Consider these common causes 
of cable failure and the depend- 
able protection against each 
provided by Orangeburg: 


CABLE SHEATH ABRASION ... 
The remarkably smooth bore 
of Orangeburg ducts assurés 
protection against scoring or 
abrasion, 


PULLING TENSION ... The co- 
efficient of friction is lower 
than in other types of duct. 
Result—less chance of strains, 
longer pulls, greater cable life. 


CABLE SHEATH CORROSION ... 
Tight taper sleeve joints and 
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the impermeable wall of 
Orangeburg prevent infiltration 
of ground waters and other cor- 
rosive clements. Also, Orange- 
burg material itself is both non- 
corrosive and non-corrodible. 


CABLE MOVEMENT... Wear or 
abrasion, during*creep due to 
changing load, is minimized by 
Orangeburg’s unusually smooth 
surface. 


Other important Orangeburg 


features are described in a new 
catalog. Write for your copy 
today! 


THE FIBRE CONDUIT COMPANY * ORANGEBURG, N. Y. 
Graybar Electric Co. Inc. * Distributors * General Electric Supply Corp. 
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_ FIBRE PIPE FOR NON-PRESSURE 






FIBRE CONDUIT 
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ticipation therein have been presented 
in key localities in the state by J. J. 
Powell, residential and sales promo. 
tion Manager, Les M. Taylor, gen- 
eral sales manager, and H. S. Johnson. 
State 4-H Club Director, State exten- 
sion service. 

These meetings were attended by 
all division managers, district man- 
agers, local and combination man- 
agers, division power consultants, 
power consultants, and home service 
advisors. Local state extension serv- 
ice representatives also attended these 
meetings. Keen enthusiasm marked 
the meetings, and the 4-H Electric 
Club program has every promise of 
success. 












Electric Applications 
in Greenhouses 


Four electrical devices, that is, soil 
sterilizing units and three types of 
ray lamps, are helpful in greenhouses, 
to stamp out disease and to step up 
production, according to electrical 
manufacturers. 

The sterilizing units are used to 
heat soil to a temperature of 160 to 
180 deg. F. for 30 min., killing plant 
disease organisms, fungi, insects and 
weeds, 

Ultra violet lamps supplement the 
sun by providing an extra supply 
of vitamin D. 

Infra red lamps are used to pro- 
vide localized applications of heat. 

Fluorescent lighting, duplicating - 
daylight, is used to exhibit flowers 
and plants in their natural colors. 


Poultry Water Warmers 
for Home Construction 


Shown are two types of poultry 
water warmers that are being recom: 
mended to farm customers by the 
Cincinnati Gas & Electric Co. Both 
designs can be built in the farm work 
shop. 

An old piece of galvanized down- 
spouting, a No. 2 tin can, a piece of 
galvanized sheet steel, some solder. 
a length of rubber-covered two-wire 
extension cord, a bushing, a socket, 
light bulb and sand are all that’s 
needed for. the “immersion” healer! 
shown. It can be used in an ordinary 
10 or 12-quart galvanized bucket. 
Since it is not thermostatically com 
trolled, however, wattage of the lamp 
used must be selected to suit the 
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Resaciteitain of Abestol im- 
mersed net work Transformers 
installed in State Department 
Building, Washington, D. C. 500 
KVA, 3-phase; primary 13,800 
volts; 60 cycles; 
208/120 volts. 


secondary 


“Out of sight, out of mind”, applies to transformers 
as readily as to anything else. True, modern trans- 
formers require very little maintenance—but that 
little is important and must not be neglected. 
When you have to put a transformer in a vault, it 


becomes less accessible. Out in the open installa- 


tions save valuable floor space and the cost of 


special vault construction. 


On the other hand, Abestol, being an incombustible 
dielectric, eliminates an important fire hazard, and 


makes vaults unnecessary. It provides excellent 


Pioneer Manufacturers of Transformers, Reactors and Rectifiers for Electronics and Power Transmission 
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insulating properties and similar heat trans- 


mission characteristics, without the sludging of trans- 


former oil. 


Specify AmerTran Abestol Immersed Transformers 
and gain the conveniences, accessibility and 


flexibility of vaultless indoor installation. 


AMERICAN TRANSFORMER COMPANY, 178 Emmet St., Newark 5, N. J. 






Now in production 
in our Philadelphia 
factory. 


Midget “Megger’* INSULATION TESTER 


Making important check tests of insulation resistance is a one-man job 
with any type of ‘“Megger” Insulation Tester. For example, the illustra- 
tion shows our Midget type being used for a periodic test on one of a 
group of fire-pump motors. After making connections, the operator 
merely turns the crank of the hand generator—and reads resistance 
directly on the scale. It is done as simply and quickly as the telling. 

The Midget “Megger” Tester is ideal for maintenance and trouble- 
shooting because of its light weight, small size and ready portability. 
The hand-cranked generator makes it independent of batteries or external 
power supply—it is instantly ready for testing insulation resistance of 
almost any type of electrical equipment. Reads up to 50 megohms and 
delivers 500 volts d-c. Supplied also in ratings of 10 megohms, 100. volts 
and 20 megohms, 250 volts. 

For periodic maintenance tests or where trouble has occurred the 
Midget ““Megger” Tester has won wide favor with the men who use it. 
Its low cost has been attractive. For complete description write for 
Bulletin 1785-W. 


* By special arrangement with the British makers of ‘‘Megger”’ instruments our 
American-made. models carry the U. S. Registered Trade-mark ""MEGGER”. 


JAMES G. BIDDLE CO. phitanetenta’y, ea. 
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poultry house temperature and the 
amount of water to be warmed. If a 
bucket is used it should be set into a 


COMPOSITION 
SOCKET 
BUSHING 


NO.2 TIN CAN 


RUBBER COVERED 
EXTENSION 
CORD 


3 INCH 
GALVANIZED 
DOWNSPOUT 


IMMERSION-TYPE water warmer easily 
made in farm shop 


platform so the chickens can reach the 
water without difficulty and without 
upsetting it. 

Fountain or open-type water con- 
tainers can be warmed with a second- 
type heater, even more simple to 


IN 


FOUNTAIN 
TYPE 


RING-TYPE poultry water warmer pie 
posed for farm shop construction 
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International Red Diamond Engine. Heavy-duty 

power for heavy-duty work. Ample power and capacity 

—surprising economy. Proved in actual combat warfare, 
now available for civilian service. 


UT OF THIS WAR 


—the Red Diamond Engine 


THE rugged requirements of war- 
fare on every battlefront have in- 
spired the engineering genius of 
American industry. 


Out of this war has come, for 
example, the new International 
Red Diamond Engine. 


Tens of thousands of Interna- 
tional Military Trucks and Half- 
Tracks — powered by this new 
International Red Diamond En- 
gine—have set new transportation 
and combat records in wartime 
service. 


Many of these mighty Red Dia- 
mond Engines have already gone 
into International Heavy-Duty 
Trucks for essential civilian use. 
The men who operate them will 
vouch forthe stamina and economy 
of adequate power for any job. 
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When new trucks roll out in 
volume on America’s ‘highways, 
look to International for even 
greater economy, even greater de- 
pendability. And remember—for 
ten years before the war more 
heavy-duty Iniernationals were sold 


‘than any other make. Backed then, 


as now, by the world’s largest com- 
pany-owned truck service organiza- 
tion. 


INTERNATIONAL HARVESTER COMPANY 
180 N. Michigan Ave. Chicago 1, Illinois 


NEW TRUCKS: The government has author- 
ized the manufacture of a limited quantity 
of light, medium and heavy-duty Interna- 
tional Trucks for essential civilian hauling. 


SERVICE: Many operators will have to wait 
for trucks. Maintenance of exist- € 
ing vehicles is just as important . 

today as before V-J Day. There- i 
fore—be sure your trucks get top 

care and service at International 

‘Truck Dealers and Branches. TERManons 













build. It is made from a strip o! 
galvanized sheet steel bent into an 
open-ended cylinder and_ riveted. 
Height and diameter of the cylinder 
depend on dimensions of the foun. 
tain. The lamp heat source should be 
bolted inside the ring and almost 
touching the bottom of the fountain. 
Rubber-covered extension cord should 
be brought inside the cylinder 
through a porcelain bushing. Since 
thermostatic control is lacking, selec- 
tion of the lamp should again fit 
temperature conditions. A 40-watt size 
lamp will usually serve for average 
conditions. 

It is well to place this type of 
fountain on a wood-frame platform 
covered with l-in. mesh ‘hardware 
cloth to prevent littér from being 
scratched into the water. Spilled 
water will fall through the mesh to 
the litter below. 

































Television for 
Merchandising 






At a cost of $1.19 per hour each, 
a department store can show new 
styles and demonstrate merchandise, 
can carry many kinds of sales mes- 
sages, on 20 television screens lo- 
cated in show windows and through- 
out the sales areas. So says the Gen- 
eral Electric announcement of a 
wired television system, “Itra-Tel”, 
basing the statement of cost on pre- 
war prices and on operation 40 hours 
per week. 

The cost of the system, including 
all equipment and installation for ten 
camera stations and the 20 display 
points, is estimated at $65,000. This 
investment, depreciated over ten 
years, results in an annual charge of 
$6,500. To this is added $40,000 
per year for salaries of technical and 
other operating personnel. Replace- 
ment of tubes and parts is set at 
$2,000 annually. The final item of 
cost is electricity, 30 kw., 40 hours 
—\;o per week at 14 cents per kw-hr. 
which comes to $1,000 per year. The 
total of these costs is $49,500 of 
$23.84 per hour for the 20 receivet 
points, 

Since In addition to showing and demot: 


will be sent on request. 
strating merchandise throughout the 
Cl 
Mathias & Sons 


store the system can be used for 
Established 1857 aa ai Chicago, Ill. U.S.A. 


broadcasting over a television st 
-2e00 BELMONT AVENU-E. GHICAGO 18, .ILEENOTS 



























@ There’s a mighty job to be done on 
the power and communication lines 
in America—improving present facili- 
ties—extending new lines to bring 
service to new users—both domestic 
and industrial. 










Utility companies are laying plans 
now to start this program as soon as 
conditions permit. And included in 
their plans are new tools and equip- 
ment for the thousands of linemen 
and electricians required by this de- 
velopment. Klein pliers and Klein 
equipment will be on the job serving 
these men in the electrical industry 
as they have “Since 1857.” 




















ASK YOUR SUPPLIER 
Foreign Distributor: International Standard 
Electric Corp., New York 












This book on the care 
and safe use of tools 













tion. Also for training sales per 
sonnel and for personalized announce 
ments of all kinds. . 
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are met by a type of fuse from the complete 
line of Westinghouse fuses—for ANY service 


The Westinghouse fuse service—the most complete line 
(of fuses available anywhere p/us decades of fuse applica- 
tion experience—is yours for the asking. 

If you are in doubt about the rating, or suitability of 
any type of fuse for service in your system, why not con- 
sult a Westinghouse engineer? When full consideration is 
given to the four basic requirements listed above, selection 
of the proper fuse is simplified. It becomes clear why one 
fuse should be used in preference to another—especially 
when over-all cost is considered. So call your Westinghouse 
Office and save time. .~ 

The fuses shown at right typify the completeness of the 
Westinghouse line of fuses . . . for all power distribution 
and industrial services . . . in all kinds of operating con- 
ditions. For more information ask for bulletins indicated. 
Write to Westinghouse Electric Corporation, P.O. Box 868, 


Pittsburgh 30, Pennsylvania. J-60579 





w@ Westin nghouse 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


COMPLETE FUSE SERVICE 
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ASK WESTINGHOUSE FOR HELP ON 
ANY FUSE PROBLEM— 


(A) Type DBA— Drop-out Boric-Acid Fuse for outdoor 
systems, ratings to 200 E amperes, 138 kv. Ask for 
Bulletin B-3419. 

(B) Type CA— Open Type Cutout. Ratings to 100 
a 15 kv. Ask for C. S. 38-630. 

(C) Type EA—Enclosed Type Cutout. Ration to 100 

Sn Tantd on Ask for D. D. 38-6 

©) Type BA Boric-Acid Fuse. Ratings to 400 = amps., 
23 kv indoor, 34.5 kv outdoor. Ask for D. D. 36-300. 


(E)Type BAL Current-Limiting Fuse. ian to 200 
E amperes, 23 kv. Ask for D. D. 36-340 




































Ballasts 


Disc-shaped ballasts for operation of 1!2-in. 
circline fluorescent lamps: center mounted; 


two ia General Electric Co., Schenectady, 
5, N. Y. 


Ballasts are manufactured in two single- 
lamp types—a conventional, uncorrected 
power factor design and a high power 
factor, lead-circuit design without a step-up 
auto transformer. A compensator is pro- 
vided in the latter to raise the starting 
current and it is intended for use only with 
a manually operated starter. Leads of 
both types are brought out through the 
cover plate for connection to the fluorescent 
lamps. 


Rectifier 


Stabilized low voltage rectifier: 0 to 3 volts: 
rated at 200 amp. Green Electric Co., 130 
Cedar St., New York City. 


Voltage stabilization system includes a 
motor driven Powerstat and an electronic 
pilot device. Any voltage selected within 
the range is said to be maintained within 
50 millivolts over load variations from 
0 to 200 amperes, and with line voltage 
variations of plus or minus 10 percent. 
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Chart Drive Control 


Drive control for electronic chart motion. 
Brown Instrument Co. 


Chart drive control is a means of auto- 
matically starting and stopping electronic 
recorder chart motion by pen position. 
Control contacts are wired in the chart 
drive circuit and by setting the control 
point the chart can be started or stopped 
as desired. 


Battery Charger 


Madel ''FtR-800-5"' telephone battery charger: 
selenium rectifier type; operates on single 
phase, 60 cycle, 110, 130, 200, 220 and 250- 
volt circuit; d.c. output, 2.4 to 16 amp for 
from 12 to 60 cells; output voltage, 2.1 volts 
per cell at high charge to 2.25 at trickle 


charge. Federal Telephone & Radio Corp., 
Newark, N. J. 


Battery potentials are reported automati- 
cally maintained within selected limits by 
a voltage control relay circuit which varies 
the charge between high and trickle rates, 
both of which are adjustable. The unit 
is designed to operate without automatic 
regulation, if desired, permitting rate of 
charge to be adjusted manually. The d.c. 
circuit is filtered; the a.c. ripple component 
is reported not to exceed 40 millivolts at 
full load. An alarm circuit is provided to 
indicate failure of charger or battery cir- 
cuits. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a@ convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


Metalsorter 


Type "AX" metalsorter: identifies pure metals, 
steels and non-ferrous alloys; portable. Farm- 
ers Engineering & Mfg. Co., 549 Brushton Ave., 
Pittsburgh 21, Pa, 


The unit employs the triboelectric effect. 
A metallic specimen of standard, known 
or acceptable character is rubbed against 
the unknown or doubtful piece. If a 
chemical or metallurgical dissimilarity ex- 
ists, a minute electrical current is gener- 
ated and is registered on the calibrated 
scale; if specimens are identical no cur- 
rent is generated. The control unit of the 
apparatus contains a thyratron, operated 
timing circuit, an electronic bias supply 
and a measuring circuit. Various fixtures, 
tools and connector leads are standard ac- 
cessory equipment and enables the appara- 
tus to use nearly all shapes of metallic 
parts as a reference standard. 


Seam Welders 


Duplex seam welders: capacities up to 500 kva.; 
automatic; maximum head of stroke, 7 in. 
maximum clearance from work table to weld- 
ing wheels, 16 in.; maximum table travel, 
25 in.; height 87 in.; requires 90 in. by 5! in. 
floor space. Progressive Welder Co., 3050 E. 
Outer Drive, Detroit 12, Mich. 


Welders are designed for automatic pro 
duction welding of parts requiring two 
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UGGS CONSTRUCTION 


“Hang the Load on Hubbard Hardware!” 
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WOOD BRACES 
All Sizes—Many Types 


CROSSARM BRACES 
Flat, Ribbed, One Piece, Wood and Steel 
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STEEL WING 
ANCHORS 
2-3/4" to 10” Diam. GUYEYE ANGLE BOLTS 
1-1/2 Fe. 68 Ft: Lengths 5/8” by 8” to 1” by 18° 









Sto 





1-2-3-4 Bolt Sizes 






EYE NUTS 
CARRIAGE BOLTS All Sizes 
All Standard Sizes and Styles 









5 CROSSARM & MACHINE BOLTS 
$6 3/8” by 1” to 3/4” by 28° Sizes 


° 


HUBBARD svo COMPANY 
: Pittsburgh « Chicago * Oakland, California 
4 
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more seam welds on one surface. Mp. 
mentary pressure on the foot switch initj- 
ates welding cycle to form the parallel 
seam welds. Welding wheels, lower elec. 
trode, transformer, etc. are water cooled, 
Movable table is actuated by air; hydraulic 
cylinders act as dash pots to insure uniform 
and smooth travel. 


Clothes Dryer 


Automatic clothes dryer. Westinghouse Elec- 
tric Corp., Mansfield, Ohio. 


Appliance dries clothes by a tumbling 
process in fan-driven heated air. (The dryer 
is a companion piece to the Laundromat 
and is identical in size and shape. It is 
reported that tumbling the clothes results 
in a fluffing action which makes it unnee- 
essary to iron certain flat pieces.) 


Limit Bridge 


DAVIS Three Phase Distribution Transformers Rated 
100 KVA, 13,800 Volts and Below. 
Built to E.E.1. and NEMA Specifications. 


improved appearance 

Saves almost 70% of space required by separate single-phase units 

Easily installed at reduced costs 

Three single phase transformers in one tank so that any one section can be 
easily replaced 

The transformer may be reconnected in the field when emergency calls for 
open delta operation. 

Adapted for pole or floor mounting 


Model "'LB-3" resistance limit bridge: used 
to check one ohm to three megohm resistors. 
Industrial oe Inc., 17 Pollock Aven 


DAV I aS SO Jersey City 5, N, Y. 
TRANSFORMER CoO. § : A moditied Wheatstone bridge, which has 


high and low limit dials that cover a rangé 

Phone 177. CONCORD. N. H. CD high, and low tne dieke that cove: © SUE 
a. steps, uses @ built-in galvanometer. In 

normal operating position the zero on the 


STOCKWELL TRA NSF i) RM E R COR P. galvanometer scale acts as the reference 


i i tion, 
i point. Relays provide for fast opera 
CONCORD, N. H.—Phone 177 AKRON, OHIO—Phone Jefferson 4179 a tna cctah de dha panel ofan 


Manufacturers of Oil Cooled, Dry Type, Power and Distribution Transformers on the test fixture. External resistance 
Also All Types of Specialty Transformers Regardless of Size standards are required. 
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4€ Write for information on how Mimeograph paper work systems can be 
designed especially for your business. 


WIMEOGRAPH is the trade-mark of A.B. Dick Company, Chicago, registered in the U.S. Patent Office. A.B. DICK COMPANY, Chicago. The Mimeograph Company, Ltd., Toronto, 
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"Buell (van Tongeren) 
Dust Recovery Systems 





@ THIS POWER PLANT has a total generating capacity of 
111,000 KW, including 37,500 KW from a new turbo gen- 
erator served by a 400,000-lb.-per-hr. Combustion Engineering 
boiler. The boiler, fired with pulverized coal, develops steam 
at 875-lb. pressure and 900° F. 








The 32 Buell (van Tongeren) cyclone flue dust collectors 
installed with this new boiler have proven satisfactory under 
actual operating conditions, giving high collection efhciency 







and requiring no maintenance during the two years they have 





been in operation. 






Power plant engineers are invited to write for the interesting, illustrated book— 
“The Buell (van Tongeren) System of Industrial Dust Recovery.” Ask for Bulletin G-842. 

















BUELL ENGINEERING COMPANY, INC. 
70 Pine Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 











OESIGNED TO DO A JOB, NOT JUST: TO MEET A “SPEC” 
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TECHNICAL LITERATURE 


Electronics—‘“Introduction to Electron. 
ics” is a 20-page booklet which contains a 
discussion on the fundamentals of conver 
sion and control of electric power as an in- 
troduction to the subject of electron tubes 
The discussion of tubes is divided into two 
parts—vacuum and gaseous. It is writter 
to act as a guide for application engineers 
Line drawings, sketches and curves are 
used to amplify the text. Copies of book- 
let E6358 may be obtained from Allis- 
Chalmers Mfg. Co., 658, Milwaukee 1, Wis 


Personnel—A 12-page booklet, entitled 
“ILG Welfare Club”, contains the history 
and development of. the company’s policies 
and personnel practices. Copies may be 
secured from ILG Electric Ventilating Co. 
Chicago, Ill. 


Fire Protection—Safety engineers, fire 
protection officials, and other executives 
concerned with fire protection are offered 
an instructive folder by the General De- 
troit Corp., 2270 East Jefferson Ave., De- 
troit 7, Mich. Information printed on the 
inside of the folder, which will fit all 
standard file draws, includes sketches of 
the five principal types of extinguishers. 
classes of fire for which each is recom- 
mended, Underwriters’ Laboratories rating 
of each, and other data on the operation, 
recharging and effectiveness of the extin- 
guishers. 


Radio—A “Tube _ Interchangeability 
Chart”, an 8% by 11%-in. card, listing 
approximately 300 transmitting tube type 
numbers (for ease in selection) is avail- 
able from the Amperex Electronic Corp. 
25 Washington St., Brooklyn 1, N. Y. 


Measurement — Booklet 98-Y entitled 
“Theory of the Rotameter” contains a his- 
tory of development of the area-type flow 
meters and an explanation of how the ef- 
fects of viscosity and density in flow rate 
measurement are overcome. Copies may 
be obtained by writing Fischer & Porter 
Co., 9112-A County Line Road, Hatboro 
Pa. 


Equipment—Underwriters Laboratories 
Inc., 161 Sixth Ave., New York 13, N. Y. 
has issued a revised “List of Inspected 
Electrical Equipment” which includes al} 
listings up to May 1, 1945. 


Unfreezing — Bulletin U-212 describes 
the characteristics of an electric salt bath 
furnace coil used to unfreeze Upton salt 
baths. The coil consists of a Chromel-A 
element, is connected to two mild steel 
bars and is operated in conjunction with 
a transformer. Copies are available from 
Upton Electric Furnace Division, 745! 
Melville St., Detroit 17, Mich. 


Iron—aA 24-page booklet entitled “Armco 
Magnetic Ingot Iron for D.C. Applications 
describes the iron and its advantages in 
certain applications. One section contains 
data on the effect of strains on magnetic 
properties, hot and cold working, machin- 
ing operations with aid of standard tools 
and accepted methods of welding. Als 
includes tables making selection of elec 
trodes easier. Copies may be obtained 
from American Rolling Mill Co., Middle: 
town, Ohio. 













Melamine—A 24-page booklet describ- 
ing many applications of chemical mela: 
mine may be obtained from Americal 
Cyanamid Co., 30 Rockefeller Plaza, Ne* 
York 20, N.. Y. 


Manual—The story of the traction-tyP 
dynamometer and the increasing numbe! 
of uses which are being found for it 
testing and weighing procedures is Pr 
sented in manual form. Copies are ava!” 
able from W. C. Dillon & Co., Inc., 54!! 
West Harrison St., Chicago 44, III. 
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Small Units Achieve High Rate of Heat Transfer 


EL LONI 
cece aa UL 


“Heliflow” Coolers and Heat- 
ers are made in a range of 
sizes. From left to right is 
shown a progression from 
smallest to largest unit. View 
at right shows coils of Ana- 
conda Copper Tubes being in- 
stalled in Heliflow casing. 


CCORDING to the Graham Manufacturing 

Company, Inc., New York, these “Heliflow” 
Coolers and Heaters possess an exceptionally high 
rate of heat transfer, are unusually compact, easy to 
clean, and are designed with a minimum number 
of joints. 

They have an extremely wide range of applica- 
tion, including such uses as lube oil coolers, boiler 
and evaporator blow-down heat exchangers, feed" 
water and water supply heaters, fuel oil heaters, 
and similar uses for which their capacity range of 
114 to 60 sq. ft. renders them suitable. 

For most applications, “Heliflow” units are 
equipped with coils fabricated from Anaconda 
Copper Tubes. Where extremes of pressure, tem- 


aa + 
A w 


fa. 


perature, or other conditions demand extra strength 
or resistance to specific corrosive agents, copper- 
base alloy tubes are employed. 


Anaconda Condenser and Heat Exchanger Tubes 
in copper and 10 different copper alloys are avail- 
able for heat transfer requirements. Manufacturers 
and users of such equipment are invited to utilize 
the metallurgical knowledge and practical expe- 
rience of our Technical Department. For detailed 
information, write for Publication B-2. am 


Keep Faith With Your Fighters and Yourself! BUY WAR BONDS FOR KEEPS 


THE AMERICAN BRASS COMPANY —General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRAss LTD, New Toronto, Ont. 
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Chattanooga: Board Makes 
Operating Assignments 


Announcement has been made by the 
Electric Power Board of Chattanooga 
(Tenn.) of new assignments on its op- 
erations staff. 

E. C. Williamson, system operator, 
has been promoted to the position of 
superintendent of operations to succeed 
H. G. Williams, resigned. J. J. Renan, 





E. C. Williamson 


chief load dispatcher, will assume the 
duties of system operator. Supervision 
of the dispatchers and troublemen will 
be consolidated with the responsibilities 
of the system operator. 

Mr. Williamson brings to his new 
position a broad background of engi- 
neering experience which eminently 
qualifies him for his increased duties. 
He entered the utility field with the 
Buffalo and Niagara Falls Light & 
Power Co. in 1910 and soon became 
substation construction foreman, serv- 
ing as substation operator at times. He 
moved to Chattanooga in 1911, where 
he was appointed assistant superintend- 
ent of construction for the Chattanooga 
Railway & Light Co. In 1914 he was 
made chief engineer. In 1922, when 
Chattanooga Railway & Light was con- 
solidated with the Tennessee Electric 
Power Co., Mr. Williamson was placed 
in charge of substation construction and 
operation for the entire company. In 
this position he was also in charge of 
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the company’s laboratory. He continued 
in this capacity until 1939 when he was 
placed in charge of substation and un- 
derground maintenance for the Electric 
Power Board of Chattanooga. Later that 
same year he was made system operator, 
the position die héld until his recent 
promotion. 

M1. Renan also was connected with 
the old Chattanooga Railway & Light 
Co., at first in the substation construc- 
tion department and then as substation 
operator. Following the formation of 
Tennessee Electric Power .Co. Mr. 
Renan was transferred to the load dis- 
patcher’s office of that company. He 
was made chief load dispatcher in 1930 
and in 1935 was given the additional du- 
ties of assistant to the superintendent of 
overhead lines. In 1939 when the Elec- 
tric Power Board was formed he was 
made chief load dispatcher. 


Dr. Millikan Retires 


Dr. Robert A. Millikan, administra- 
tive head of California Institute of 
Technology, has retired. He had served 
as chairman of the executive council 
of the institute and as chairman of the 
Norman Bridge Laboratory of Physics 
since 1921 when he went to Pasadena, 
Calif., following 25 years as professor 
of physics at the University of Chi- 
cago. In 1923 he was awarded the 
Nobel Prize in physics as a result of 
his isolating and measuring the charge 
of an electron. 

Although retirirfg from active admin- 
istrative duties, he will continue as 
vice president of the board of trustees 
and will assist James R. Page, board 
president, in public relations and in- 
stitutional development. He plans to 
devote much time to his own re- 
search and writing. 


> Henry H. Covincron, assistant man- 
ager in the Winchester district of the 
Northern Virginia Power Co., con- 
trolled by the Potomac Edison Co., be- 
fore entering the Army Air Corps, has 
received his discharge and has been ap- 
pointed Potomac Edison’s air condition- 
ing and heating supervisor. 





De Kiep Joins Electric 
Machinery Mfg. Company 


Electric Machinery Mfg. Co., Minne- 
apolis, Minn., has announced the ap. 
pointment of James De Kiep as chief 
engineer in charge of electrical and 
mechanical design and development. 

Mr. De Kiep was formerly manager 
of the a-c motor engineering depart- 
ment at Westinghouse Electric Corp., 



















J. DeKiep 


East Pittsburgh. He is an electrical en- 
gineer gradtiate ‘of: the University of 
Michigan, has had extensive experience 
in the design of rotating electrical ma- 
chinery, and has written several tech- 
nical papers including a recent survey 
on the application of Silicone insula- 
tion to electric motors. 


> F. O. MILLER, electrical engineer of 
Birmingham, Ala., has been named 
manager of the electric utilities depart- 
ment of Johnson City, recently organ- 
ized upon the acquisition by the city 
of the utility properties formerly be- 
longing to the East Tennessee Light & 
Power Co. A graduate of the Alabama 
Polytechnic Institute, Mr. Miller has 
been connected with the Alabama Power 
Co. since his graduation. During the 
17 years of his association with the 
Alabama utility, he has worked in num- 
erous departments and has received ex: 
perience in all phases of electric utility 
work. 


> C. P. STaaL, comptroller of the South- 
ern California Edison Co., has retired 
from active service with the company 
atter 41 years in the California electrical 
industry. He joined the San joaquin 
Light & Power Corp. in 1905, going t 
the Pacific Light & Power Corp. in 1914. 
He was auditor for Pacific Light & 
Power when the company merged wit 
the Southern California Edison Co. 
1917, and remained as auditor for the 
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fabricated NON-metallic parts that fit 


N modern assembly lines, parts must fit! Economi- 
Pictured are two C-D DIAMOND cal production depends on rapid assembly of 
Vulcanized FIBRE parts that were units. C-D fabrication methods are engineered to main- 
made from sheet stock... blanked tain dimensional accuracy just as all C-D products are 
out, smooth shaved, drilled and engineered to meet specific electrical, mechanical and 
formed... to customers’ blueprint. thermal problems. 

Manufacturers who demand 
high standards in needed proper- 
ties to insure unfailing product 
performance ... and who also 

‘ must have accurately fabricated 
The Plastics ated Phenol d parts to meet assembly line pro- 
piecto—A nad ded Phenolic. HOP wins ” se’ Parts duction problems... will want to 


n Plastic 


n 
A Pate or U-H-F Rods and 4” Form investigate C-D NON-metallics. 
ait, or ft Fa pricat©’ ® 


ical Equie- Molded © DISTRICT OFFICES 


S- 
jana Fitting escriptive ee ; NEW YORK 17. + CLEVELAND 14. * ~— CHICAGO 11 
SPARTANBURG, S.C. © "SALES OFFICES IN PRINCIPAL CITIES 
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WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 
o 
IN CANADA: 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 
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Established 1895.. Manufacturers of Laminated Plastics since IQVII—NEWABKH 15 - DELAWARE 
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R 
REASON IS INDICATED BY OUR 
PATENT CLAIMS ON THIS DESIGN 


aSeE eae 


wt Uy Reduced glare is an important reason for 

= = your selection of a Specific Near Infra-red 
source, Next, for baking, drying and evap- 
orating, a radiant source peaking between 
13,000 and 14,000 Angstrom Units is most 
desirable. These are two definite reasons 
for your use of Penetray. 


Penetray production is unusually costly because of fila- 
ment and construction detail. This, in our opinion, is 
necessary to a quality product. Lamp life and efficiency 
is imroved - resistance to vibration being maximum. A 
nonex arbor protects against softening of glass and re- 
sulting distortion of filament due to sagging. Radiant 
energy is emitted in both the vertical and horizontal. 
Honestly, now, don’t you want to know more about this 
new product and the prospect of improved results? 


INFORMATION ON REQUEST - WITHOUT OBLIGATION 
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Edison Company. Thirteen years later 
he became general auditor, and was ap- 
pointed comptroller in 1939. For many 
years a national leader in the utility 
accounting field, Mr. Staal was active 
in earlier days in the establishment of 
utility classification of accounts. 


Utah Power Co. Appoints 
New Division Managers 


Two promotions in the Utah Power 
& Light Co. organization have recently 
been announced. 

R. R. Rowell, formerly Preston, 
Idaho, division manager, has been made 
Ogden, Utah, division manager succeed. 
ing the late George L. Ellerbeck and 
Joseph E. Cushman, formerly Rexburg, 
Idaho, division manager, has _ been 
named to succeed Mr. Rowell at Pres. 
ton. 

First employed by Utah Power & 
Light Co. in 1922, Mr. Rowell has 
served as hydro-electric station opera- 
tor, traveling maintenance engineer; 
Rexburg, Idaho, division superinten- 
dent; commercial superintendent of the 
Western Colorado Power Co., a sub- 
sidiary, and division manager at Pres. 
ton since 1937. 

Mr. Cushman has been with the 
company since 1912, becoming district 
representative at Midvale, Utah, in 
1932; division superintendent at Rex- 
burg, Idaho, in 1929; Ogden division 
superintendent in 1939 and Rexburg 
division manager in 1941. 


>» M. C. McKay, engineer of station 
construction for the Pacific Gas & Elec- 
tric Co., retired in July after 37 years 
of service with the utility. He has been 
succeeded by ARTHUR J. Swank, for- 
merly assistant engineer. In the P. 6. 
& E.’s employ continuously since 1923, 
Mr. McKay previously was associated 
with the Oakland Gas, Light & Heat Co. 
(which later became part of the P. 6. 
& E. system). In 1903 he was resi 
dent engineer and had a hand in de 
‘signing the plant of the Vancouver, 
B. C., Power Co. at Lake Buntzen, @! 
that time the largest hydroelectric i 
stallation in the West. In recent year‘ 
he has taken an important part in the 
building of many P. G. & E. plant im 
stallations. Mr. Swank, a graduate 0 
the University of California in electri: 
cal-engineering, has been in the com 


pany’s employ since 1919. 





> Cart JEerincs, farm service supe 
visor of the Rochester Gas & Flectrit 
Corp., has been made chairman of the 
operating committee of the New York 
State Farm Electrification Council. The 
Council, under the Chairmanship ° 
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Flexitallic C-G (Compression 
Gavge) gaskets illustrated are 
available for all temperatures 
and pressures including the 
2500 ASA flange standards, 


ON TO 1001 


ET PROBLEMS 


hen Flexitallic originated resilient spiral-wound gasket con- 
struction over a third of a century ago, working pressures ranged 
from 150 to 300 Ibs. Today, pressures of 1500 Ibs. (and even 


High or Low Temperatures 2500 Ibs.) are not uncommon. Extremely high temperatures and 

iis poo ONT difficult conditions involving liquids, gases, or chemicals are 

e frequently encountered—yet, through a constant process of de- 

Liquids, rn or Chemicals velopment, Flexitallic has solved each new problem as it arose 

Specifically designed for —and has anticipated many of them. No other company has 

actual working conditions concentrated research and engineering so fully on one type of 
® 

All types and shapes for all gasket construction. None other can match Flexitallic in offer- 


pipe flanges and ing a service geared to the most exacting of today’s demands, 
pressure vessels 


Given the simple necessities of. adequate seating surface 
and bolting, there is no gasket problem Flexitallic can't beat! 


T COMPANY oe 8th & BAILEY STREETS @ CAMDEN, NEW JERSEY 


L-WOUND GASKET — SPECIALISTS IN dod 
OF A CENTURY 


ORIGINATORS OF THE SPIRA 
WOUND GASKETS EXCLUSIVELY FOR OVER A THIRD 
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of brushes 
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& 


To get the most work out of d.c. and slip-ring 
motors and generators, 
SPEER Carbon Brushes. 








equip them with 
They make motors BEHAVE, because every 


SPEER brush is matched—mechanically and electrically—to the service 
characteristics of the machine it’s sold to serve. 4 


More and more motor users are turning to SPEER brushes for utmost freedom 
from burning, overheating, sparking, excessive wear, energy losses, and other 
brush troubles that decrease operating efficiency, cause extra maintenance. 


You have double assurance of matched performance from SPEER brushes. 
First, because SPEER has made a specialty of matching brushes to machines 


for nearly 50 years. 


And second, because in SPEER’S all-inclusive line of 


standard and special carbon, graphite, electro-graphite and metal-graphite 
brushes, there is the grade that will deliver peak performance, fewer brush 


renewals and less maintenance on any applica- 
tion. 

For SPEER brushes matched to the performance 
of your motors, see your supply house or electrical 
contracior—or write direct for Brush Data Forms. 
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CARBON COMPANY 
ST. MARY'S, PA. 


#19 in a series of informa- 
tive letters from a pro- 
ducer of Power Switch- 
ing Equipment 





phelle, 


PLUS VALUES IN SWITCHES 


@ Robert Browning once wrote something to this effect: 
"There is nothing in a diamond that is not found in the 
lowliest piece of coal, but in form and effect how widely 


they differ!” 


The Type VVL gang operated switch described on pages 
162 to 164 and 188 to 190 of the Royal catalog 
which, by the way, is yours for the asking, is made 
of copper, copper-bearing alloys, and steel. So is every 
other competitive switch and they are all pretty 

good. 


1. 


3. 


a 
5. 


ROYAL ELECTRIC MFG. CO. 





The Type VVL differs in several noteworthy ways. 


The contacts at both hinge and 
eontact ends are a unique high- 
oressure point contact design. 
This represented enough design 
progress to be patented. 


The switch opens by direct lift. 
This avoids ali complicated 
blade actuating mechanisms 


that have to be shunted. 


Direct path for current flow, 
from terminal to terminal. 


All braid shunts have been 
eliminated. 


This simplified design reduces 
parts and hazards. 


619 E. 40th Street 
eae ee ee Fe 


September 






















Dean William I. Myers of the College 
of Agriculture at Cornell University, 
includes a representative of the Public 
Service Commission as well as represen. 
tatives of the sponsoring public utilities, 
Professor C. N. Turner of Cornell has 
the active direction of the work. Mr, 
Jeerings is also active on committees of 
the American Society of Agricultural 
Engineers and the Edison Electric In. 
stitute. 









New Appointments Made 
by Westinghouse Lamp 


Appointment of three men to key 
positions in the Westinghouse Lamp Di- 
vision, Bloomfield, N. J., has been an- 
nounced by Ralph C. Stuart, vice-pres- 
ident in charge of the company’s lamp 
and lighting divisions. 

Henry B. Ahlers has been named as 
assistant on Mr. Stuart’s staff; Dr. 
Albert Brann was named manager of 
the division’s specifications and stand- 
ards department, and Paul B. Tully was 
appointed assistant manager of lamp 
manufacturing. All three will make 
their headquarters in Bloomfield. 

Mr. Ahlers, who joined Westinghouse 
in 1924 in the accounting department of 
the lamp division’s New York office, 
has been factory accountant since 1943. 
Dr. Brann, who has been a specifica- 
tions and standards engineer since 1935, 
joined Westinghouse in 1918 as a chem- 
ist. Mr. Tully, who has been super- 
visor of lamp engineering and design 
since 1938, joined Westinghouse in 1923 
as a student engineer. 


> Ken Macers, for 20 years advertising 
and publicity manager of the Cincinnati 
Gas & Electric Co. and other Columbia 
System organizations of the Cincinnati 
group, has joined Foster & Davies, Inc., 
Cleveland advertising agency. Previ- 
ously, he had served as advertising 
manager of companies in both the con- 
sumer products and heavy industry 
fields. Mr. Magers is a past-president 
of the Public Utilities Advertising As 
sociation. As publicity director of the 
Cincinnati Electrical Association, he 


was responsible for the success of many — 


co-operative electrical promotion cam- 
paigns and expositions. Another of 
his Cincinnati responsibilities was han- 
dling publicity for the Cincinnati Pure 
Food Show and Times-Star Cooking 
School. which was, until the war, 4 
key element, in the Cincinnati area 
lighting and appliance activity. 


> Lioyp W. Epwarps, formerly malt 
ager of the Mountain States Power 
Co., Casper, Wyo., has been transferred 
to the company’s headquarters office 
at Albany, Ore. Mr. Edwards has been 
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ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB) 

Sizes No. 18 to No. 4/0 AWG with varnished cambric and im- 
pregnated asbestos insulation and gray, black, white or colored 
flameproof braid. 

Combine fire insurance and fine appearance in your 
switchboards with Rockbestos Switchboard Wire. 
It is fireproof and will not dry out under heat. 
Sharp, clean bends can be made without cracking 
as the asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and Switch- 
board Bus Cable have the same fireproof and heat- 
proof characteristics. 


Se 

















ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
In one to 19 conductors with individuals insulated like Motor 
Lead Cable, cotton braid covered and cabled with an asbestos braid 
over all. Standard strandings AWG No. 12—19 /#25 and No. 9 
—19 '$22. Other strandings on order. 

Designed for use in equipment requiring a multi- 
conductor control cable capable of withstanding 
high temperatures, this cable is widely used in the 
contro] systems of electric cranes manufactured 
for use in steel mills. ‘The insulation is unaffected 
by heat, corrosive fumes, oil or grease and has 
ample moisture resistance. 
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ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 
Sizes No. 22 to 4 AWG in 1000 volt rating, and No. 12,14 and 16 
AWG in 3000 volt insulated with high dielectric synthetic tape, 
impregnated felted asbestos and covered with color coded lacquered 


glass braid. 
The first small diameter heat and flame resistant 
high-dielectric hookup wire, designed in 1937 and 
approved by the C.A.A. for use jn airborne radio 
equipment. Widely used since in automotive and 
ground communications systems, electronic de- 
vices and apparatus. Operating temperature range 
125° C. to minus 50° C. Ideal for small motor, 
coil, transformer and dynamotor leads and 
bunched wiring in compact apparatus. Also with 
tinned copper shielding braid and 
im twisted pair, tripled or cabled 
multi-conductor constructions. 
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: ROCKBESTOS MULTI-CONDUCTOR 
3 FIREWALL INSTRUMENT CABLE 
; This unusually small diameter, light weight, high- 
dielectric 3 conductor No. 26 AWG cable, with 
" individuals insulated like our Radio Hookup Wire, 
i was designed for an electronic device in which 
¢ three No. 22 AWG single conductor aircraft wires 
proved too bulky. It is made to a nominal diameter 
i- of 125” (smaller than a 14 AWG single conductor 
y 1000 volt Rockbestos Firewall Radio Hookup 
it ire). Also in 4 and 5 conductor constructions. 
1€ 
ne _ROCKBESTOS THERMOSTAT CONTROL WIRE 
ly Sizes | 0. 14, 16 and 18 AWG in two to six conductors with 
9126", or 025" or (for 115 volt service) 031" of impregnated 
m- Jetted asbestos insulation and stecl armor. 
of A multi-conductorcontrol wire forlow voltage inter- 
er Communicating, signal, and temperature control 
systems, Lifetime heatproof, fireproof insulation 
ire Tugged steel armor give troubleproof circuits. 
ng 
a ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 
ea f nd, square and rectangular asbestos insulated conductors 
mished to meet varying winding conditions and coil treat- 
ment requirements, 
tect your motors against heat-induced break- 
an- Wns with class B windings of Rockbestos Heat- 
2 ies Magnet Wire. Leads of Rockbestos 
N ‘VC. Motor Lead Cable will complete the 
red ‘ proofing. 
fice 
een 








For Sewere Contitions 


Permanently Insulated ROCKBESTOS Wires, Cables and Cords 


ROCKBESTOS APPARATUS HEATING CABLE 

No. 19 AWG nickel-chromium resistance wire insulated with 
040°" of impregnated felted asbestos and covered with 4/64" 
waterproof lead sheath. 

Manufacturers of photographic developing tanks, 
dry print developing machines, candy making 
equipment, soil heating cable kits and other devices 
requiring controlled distribution of mild heat can 
use this pliable heating cable to advantage. Also 
useful in preventing freezing of water pipes and 
congealing of oil, grease, ink, paint and sluggish 
fluids in conveyor pipes. 


ROCKBESTOS 300 VOLT HEAT RESISTING FIXTURE WIRE 
(Underwriters’ Type AF) 


Sizes No. 10 to 18 AWG stranded plain copper conductor insu- 
lated with black or white impregnated felted asbestos—with or 


without braid. 

Rockbestos asbestos insulated fixture wires, ap- 
proved by the Underwriters Laboratories, are 
ideal for lighting fixture wiring because their heat 
resistant insulation will not bake out under the 
high socket temperatures developed in modern 
fixtures. Also used for small motor leads, miniature 
switchboards, business machines, radios, etc: 


ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 

Sizes No 8 to 20 AWG solid or stranded copper,monel or nickel 
conductors insulated with 031° or 040° of impregnated felted 
asbestos in black, white or colors. 
Whether you make waffle irons, hot-plates, small 
motors, ranges, water heaters, radios, ovens or 
blueprint machines, we can give you an asbestos 
lead wire made to fit the electrical and mechanicai 
requirements of your product. 









ROCKBESTOS ALL-ASBESTOS 600 VOLT 
FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors insulated 
— mpregnated felted asbestos and covered with a heavy asbestos 
raw. 
This heavy duty heat-resisting flexible cord is ideal 
for high wattage lighting units, apparatus, flood- 
lights, etc., that are used in hot spots or develop 
«heat in operation. For moisture resistant ty 
specify the Rockbestos A.V.C. construction io 
scribed below. 







ROCKBESTOS A.V.C. 600 VOLT FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors insulated 
with impregnated felted asbestos, varnished cambric, felted asbestos 
and covered with a heavy impregnated asbestos braid. 

For applications such as mentioned above in 
which heavy duty, high-dielectric, heat and mois- 
ture resistant flexible cord is required we recom- 
mend this construction with individual conductors 
insulated exactly like Rockbestos A.V.C. Motor 
Lead Cablé Approved for lighting applications, 
with polanzed conductors, by Underwriters’ as 
Style V flexible cord under a 300 volt rating. 
Specify if so desired. 





ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 
(Underwriters’ Type AFPD) 

Sizes No. 10 to 18 AWGstranded plain copper conductors insu- 
lated with impregnated felted asbestos, polarized, twisted together 
and covered with a cotton braid. 

This duplex heat resisting flexible cord is approved 
by the Underwriters’ Laboratories for use in fix- 
tures and is recommended for pendant types as the 
asbestos insulation will not dry out or crack at the 
socket. It provides protection against wire-failure, 
eliminates fire-hazard and gives permanent suspen- 
sion as it does not deteriorate with heat or age. 
Also in twisted pair, tripled and triplex. 
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ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 

Size No. 18 AWG to 1,090,000 CM insulated wii}: two walls of 
impregnated asb-stos and a high-lvelectric varnished cambrie 
insert, with a heavy asbestos braid overall. 

Heatproof, fireproof, greaseproof and oilproof, 
will not dry out and crack, won't burn or carry 
flame, and remains permanently flexible For coil 
connections, motor and transformer leads where 
extreme heat and fire hazards are encountered as 
in steel mills, ete 





ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 


Sizes No. 18 AWG to 1,000,000 CM insulated with laminated 
felted asbestos, varnished cambric, and asbestos braid Other can 
structions for service voltages to 5000. 


Use Rockbestos A.V.C Power Cable for the inter- 
nal wiring and power leads of heat-exposed heavy 
electrical equipment and hot-spot wiring in con- 
duit around boiler rooms, steam lines, furnaces, 
etc., as it withstands high temperatures and has 
ample moisture resistance. 





ROCKBESTOS A.V.C. 600 VOLT BOILER ROOM WIRE 
(National Electrical Code, Type AVA) 

Sizes No. 18 to 8 AWG ansulated with tarnished cambric, um- 
pregnated felted asbestos and asbestos braid. Sizes 6 to 4/0 have 
another wall of impregnated asbestos nert to the conductor 

For lighting and control circuits exposed to heat 
and moisture, oil, grease, corrosive fumes or fire 
hazard, such as exist around furnaces, ovens, 
lehrs, soaking pits, boilers, etc., this widely used 
A.V.C. construction is ideal. Its permanent insula- 
ion will not bake brittle, crack, rot, flow or swell 






(National Electrical Code, Type Al) 
Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy wall 
of felted asbestos, covered with a rugged asbestos braid finished in 
black, white or colors. 
Use this power and rheostat cable for wiririg rheo- 
stats, switchboards, elevator and locomotive con- 
trol panels and electrical equipment exposed to 
heat, fumes and fire hazard. Also for general open 
wiring in dry, high temperature locations. For 
flexible stranded conductor specify Rockbestos 
All-Asbestos Flexible Apparatus Cable. For solid 
conductor specify Rockbestos All-Asbestos Rheo- 
stat Wire. 


A few of the National Electrical 
Code types (listed by Under- 
writers’ Laboratories) and other 
constructions in the Rockbestos 
line of 125 different permanently 
insulated wires, cables and cords 
designed to give long-lived, de- 
pendable service in electrical 


products — all built to resist 
such wire-destroying hazards as 
heat, moisture, oil, grease, cor- 
rosive fumes and flame. For 
complete information or sam- 
ples write to: 


Rockbestos Products Corporation 
102 Nicoll St., New Haven 4, Conn. 


, 


RESIST Heat, Moisture, Oil, Grease And Fumes WON’T Bake Brittle, Bloom, Burn or Rot 
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STURD-F GUARDED 


PIKE POLE 


© The automatic ua. 
of neasurably a ae cae 
of this pole—the point is 
covered when not in use— 
Sompletely uarded against 
amage. When in use, the 
tubular sleeve Slides back 
=e reenforces the head 
ing t i ife 
of net fe Service life 
‘ The spike is forged from 
: €st quality steel, heat 
stones and tempered for 
aoe life. Handles are select 
if—sanded and lacquered 
ceeapths regularly fur- 
nishe ten to twenty feet 
or maximum service life. 
economy, and value, specify 


STURDF TOOLS 
@ True lempEw 


A 
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serving as chairman of the engineering 
section of the Rocky Mountain Elec- 
trical League. A. S. Anderson, regional 
manager of the G-E central station divi- 
sion, has been made chairman of the 
RMEL’s engineering section to succeed 
Mr. Edwards. 


> Don E. B. Corson, sales manager of 
the power factor division of the Cornell- 
Dubilier Electric Corp., has resigned 
from that position, and has established 
a consulting engineering prac- 
tice in the field of capacitor application 
with offices in Rochester, N. H. A 
graduate of the Massachusetts Institute 
of Technology, Mr. Corson has special- 
ized in this field for more than twelve 
years. 


> Francis S. Root, district power sales 
engineer of the New England Power 
System with headquarters at Northamp- 
ton, Mass., since early 1936, has re- 
tired after 36 years of service with the 
System utilities. He was graduated 
from Tufts Engineering School in 1896, 
also receiving an E.E. degree, and after 


serving with the Narragansett Electric | 


Lighting Co., Providence, R. 1. as a 
heating salesman was transferred to 
power sales. He served as power sales 


Mr. Tops, the 
Paragon Symbol 
of Top Quality. 


aud YOU CO 
cost?: 


“Keep the cost down’’...is a demand which 
manufacturers will soon’ again have to 
meet. During the war, industry has learned 
much about cutting cost through control 
of timed operations. Paragon automatic 
electric time control instruments not only 
help to lower costs, but also increase out- 
put...multiply manpower efficiency. ..and 
save precious hours. . . on countless jobs. 


engineer for the Fall River Electric 
Light Co. for 16 years, spent three years 
with the Central Hudson Gas & Electric 
Co., Poughkeepsie, N. Y., and then re- 
joined New England Power, being sta- 
tioned at Worcester and Boston until his 
transfer to Northampton. 


> A. L. P. Jezyk has been transferred . me te 
from Salem, Mass., to Northampton, | ©§ #4 em 1S E R I ES 
Mass.. where he will serve as power + | — 7t 300 — 
sales engineer for the western district 

of the New England Power System. He 

is a graduate of Worcester Polytechnic 

Institute and joined the New England 

utility group in 1929 in construction 

work on transmission lines. Later he 

was an operator at Pratts Junction, 

Mass.. substation, and in 1937 was ap- 

pointed commercial sales engineer for 

the Mystic Valley district, near Boston. 

Since early 1941 he has been in charge 

of power sales for the Boston North 

Shore area. 


Automatic Tu- 
bular Pike Pole 
guard is shown 
in the phantom 
view above. Ex. 
tremely simple 
iM Operation, it 
Seetectenten > Davinoce H. Row.anp has joined the 
the point of the staff of the Porcelain Insulator Corp.., 
Pike. Lima, N. Y., as ceramic research engi- 
neer. Prior to Pearl Harbor, he had 
been in the employ of the Locke In- 
sulator Corp., where he served succes- 
sively as electrical engineer, research 
engineer and chief ceramic engineer. It 
was during this period that he pub- 
lished a number of papers on high volt- 
age porcelain, one of which “Porcelain 
for High Voltage Insulators”, received 
an award from the American Institute 


PARAGON ELECTRIC COMPANY 
703 Old Colony Building Chicago 5, Iilinols 
* JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 
20 North Wacker Drive * Chicago, Illinois Paragon (; ; 
Branches and Warehouses with Complete Stocks in 
Principal Cities of the United States Maer es 2 taghh. Se 
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HE trees utilities from 


ventana ascaraar nasi enttin ies ts Bit ais oe 
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the “drag” of idle facts 


What is unusual about this man? 

It’s his ability to inject the price- 
less element of control into utility 
Operating records ...to give them 
“Fact-Power.” 

Unless they function effectively as 
controls, records are a mere history of 
customers, meters, appliance sales, 
etc. Such records fail to indicate in 
themselves what action should be taken, 
and when. Minor and major deci- 
sions alike must wait upon analysis 
of recorded facts. 

Sight analysis, 
made possible by 
the development of 
Kardex charting 
signal control, is 


KARDEX IS q 


...l among many methods and types 
of equipment from which the Systems 
Technician selects those best suited to 
individual needs. 


saving valuable man-hours every day 
because officials called in the Systems 
Utility Technician. While providing 
the all-important control, this man 
also knows how to simplify and con- 
solidate duplicated and overlapping 
utility records. He can design them 
to eliminate waste effort, house them 
for faster, easier reference, protect 
them from fire at the point of use. 

Through experience interchanged 
with fellow-specialists in this field, 
he is familiar with the most modern 
public utility record-control tech- 
niques. 

Inquire today through our nearest 
Branch Office, or write to us at 


New York. 


1S 
pine 
\ow p- “" ecTRIC 


& 


records to improve service, reduce operat- 
ing costs, furnish more effective controls. 
Kardex Visible, successfully used by many 
utilities, meets many requirements at lowa- 
Illinois. Customer Service Record provides 
fast reference, speeds taking and handling 
of service orders, prevents errors, controls 
shut-offs. Customer History Record com- 
bines credit and collection data, makes col- 
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[4 recommended centralizing customer 
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lections selective, builds public good-will. 
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Ae introduced economies through the 
Unit Pian of Bookkeeping. Consumers Power 
Co. accounts are divided into groups and 
each clerk is assigned one group of accounts. 
Meter books and ledgers are housed in Rem- 
ington Rand Safe-Desks for certified 24- 
hours-a-day protection at point of use. The 
flow of work remains constant... peaks and 
delays are ended. Inquiries are routed and 
answered faster. Efficiency and accuracy are 
increased, clerical labor saved. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| BE helped increase the utilization of 
| equipment with Kardex. Ii adopting Kar- 
| dex Visible Systems to obtain more effective 
| record controls and lower operating costs, 
| this company installed a Meter and Trans- 
| former History Record. This record pro- 
| vides easy, rapid reference to location and 
| status of all owned meters, facilitating their 
| maximum utilization. It also constitutes a 
| valuable property record, protected from 
wear, loss and misfiling in Kardex“ pockets.” 


SYSTEMS DIVISION 


REMINGTON RAND 


315 Fourth Ave., New York 10, N. Y. 


COPYRIGHT 
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THINKING ABOUT 


—THEN DON’T FORGET, MR. DEALER, 
THAT YOUR PROFIT DEPENDS ON SELLING A 
WATER HEATER THAT GIVES SERVICE—NOT 
ONE THAT DEMANDS SERVICE 


In planning for profitable merchandising of 
water heaters it is vital that you select a 
heater that will give your customers long, 
completely satisfactory service and assure 
YOU freedom from costly repair and re- 
placement expense. In choosing an electric 
water heater, here are three questions you 
will want answered: 

1.IS If A TRIED AND PROVED 

PRODUCT 


Answer: The Clark was the pioneer stor- 


age electric water heater more than | 


twenty years ago and has been manu- 
factured continuously ever since. Many 
of the original Clark heaters are still in 
daily service. 

2. HOW WILL IT STAND UP IN HARD 
OR SOFT WATER? 
Answer: Because of the famous Clark 
“Lifesaver” element and its unique heat- 
ing principle Clark heaters will give 
longer, more trouble-free service in the 
toughest kind of either scale-forming or 
corrosive water. 

. HOW ABOUT THE PEOPLE WHO 
MAKE IT — ARE THEY EXPERI- 
ENCED, DEPENDABLE? 

Answer: The McGraw Electric Company 
name on the Clark 
heater is your 
guarantee of hon- 
est value and fair 
dealing. Check it 
any way you like, 
you will find the 
name and prod- 
uct eteniieble. 
A CLARK FRANCHISE 
FOR YOUR TERRI- 
TORY MAY STILL BE 
OPEN. WRITE FOR 
FULL DETAILS. 


McGRAW 
ELECTRIC COMPANY 


CLARK WATER HEATER 
DIVISION 


5201 W. 65th Street, 
Chicago 38 


CLARK 


ELECTRIC WATER HEATERS 
xt Toastmaster Product 











of Electrical Engineers. Previous to 
his connection with the Locke Insula- 
tor Corp. he was connected with Stone 
& Webster Corp. and the Western Union 
Telegraph Co. When war broke out, 
Mr. Rowland joined the staff of Mc- 
Conway and Torley Corp. of Pittsburgh 
as metallurgist and chief engineer, serv- 


| ing as a member of the cast armor de- 


velopment and operating groups which 
were formed for the interchange of 


| technical data between the armor manu- 


facturers and to establish liaison with 
the Ordnance Department. 


> Barrett L. CRANDALL has been ap- 
pointed director of public relations of 
the Society of the Plastics Industry, Inc., 
to succeed ALBERT PFALTZ, resigned. 
Mr. Crandall has been associated re- 
cently with a group of business leaders 


engaged in post-war planning for indus- | 


try. Prior to that he was engaged in 
public relations and advisory work, serv- 
ing private organizations and trade 
groups. 


OBITUARY 


> Mrinarp R. FREDERICKSON, assistant 
division manager of the Wisconsin Pub- 
lic Service Corp. at Wausau, died on 
July 7 in his fifty-fourth year. Mr. Fred- 
erickson became identified with Wis- 


| consin Public Service in 1916 at Mer- 


rill, was transferred to Wausau in 1920 
and in 1922 was made superintendent of 
operations at Tomahawk, serving until 
1923, when he returned to Wausau as 
superintendent of its merchandising de- 
partment. In 1925 he was appointed 
superintendent of public relations and 
safety and in 1932 he was placed in 
charge of the corporation’s rate depart- 
ment. Since 1936 he had been assistant 
to the division manager. For many 
years Mr. Frederickson had been an 
active member of the Wisconsin Utili- 
ties Association. 


>R. S. Wituetm, for 27 years con- 
nected with the Lake Superior District 
Power Co., Ashland, Wis., died on July 
29 in Madison, following a long illness. 
He was 63 years of age. Mr. Wilhelm 
became identified with the light and 
power industry in 1912 as chief engi- 
neer for the Michigan Gas & Electric 
Co. Four years later he was made op- 
erating superintendent of that com- 
pany. In 1918 he went to Ashland to 
become chief engineer of the Lake 
Superior District Power Co.’s power sta- 
tions and was serving in that capacity 
at the time of his death. 


> Ernest P. Smitu, 60, retired Fresno 
division manager of the Pacific Gas 
& Electric Co., died August 5 in Fresno. 
He had been associated with the Utility 
and predecessor companies for 37 years 


September 


It’s Easy to pick the 
right CABLE TAP — 


from the Complete line 

You’ll find the widest variety of 
parallel and 90° taps, combina-. 
tions, and gutter taps—in a 
range of sizes up to 1,000,000 
cm. Insulating Bakelite covers 
can be furnished for all types. 


Single 90° Tap from 
main conductor, 





Comb‘nation Tap, one branch 
parallel to main, one at 90°. 


2-Way 
Geuttcr Tap. 


Bakelite Covers 
can .be furnished 
for all types of 
Penn-Union cable 
taps. 


Es ee 3-Way; contin- 
uous main and 
two separate 
branches. 


Also a complete line of Service 
Connectors, Terminals, Tees, 
Straight and Parallel Connec- 
tors, Grounding Connectors, etc. 
— every good type of conductor 
fitting. And every one is accu- 
rately made, thoroughly 
tested — dependable, 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 


Fittings 


¥ 
iS 


Conductor 
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Published by SYLVANIA ELECTRIC PRODUCTS INC., Salem, Mass. 


ANOTHER SYLVANIA LIGHTING FIXTURE 
COMPETITION OPEN TO PUBLIC UTILITIES 





The Judges | 


Eugene Burke — eminent industrial 
designer and architect. Archi- 
tectural Design Instructor, Uni- 
versity of Kansas. Specialist in 
store planning. Los Angeles, Calif. 


R. J. Chapin— Superinte endent of 
the Construction and Mainte- 

nance Division, Marshall Field 
and Company. Supervises fluo- 
rescent lighting installations. Chi- 
cago, Ill. 


Lurelle Guild— nationally known 
industrial designer. Consultant 
and specialist in wide range of 


fields. New York, N. Y. 


E. M. Strong — Profe ssor of Elec- 
trical Ens gineering, Cornell Uni- 
versity, Ithaca, ‘N. Y. Author 
Electrical Engineering, Basic 
Analys SLS (1943). 


| 


Last year Sylvania Electric's fluorescent fixture 
design competition proved so stimulating to public 
utility people that the opportunity to again create 
a new load-building lighting unit was a natural 
outcome. 


This time even bigger awards can be won. Five 
hundred dollars is to be awarded as the first prize, 
with the second, third, and fourth prize-winners 
receiving three, two and one hundred dollars re- 
In addition, eighteen fifty dollar 
prizes will be awarded. 


spectively. 


Design a prize-winning fixture for the new 
Sylvania 8-foot Long-Slim fluorescent lamps—four 
in a fixture. Write today for your entry form and 
full particulars. 


SEND FOR ENTRY BLANK 


SYLVANIA ELECTRIC PRODUCTS INC. 
Boston Street 
Salem. Mass. 


Gentlemen: 

Kindly send me an entry blank with complete rules 
and information concerning the Sylvania Fluorescent 
Fixture Design Competition. 


Company 


Re ROOMS oc ccc cece tac inane: kceceanhaekeas 


Send entry blank to: 


Street and No 


SYLVANIAS ELECTRI 


MAKERS 0 
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ET INSTRUMENTS 


ee ths 
Be . iH INDUSTRIAL PRECISION 
Sd Mie MFR CLEANING MACHINE 
a 
Sy, i Equipment also used to Clean ° Rinse - 
ian Ake ; Polish - Dry meters, jewels, crystals, 
f7 radio tube parts, timing mechanisms 
PS and related units. Work basket meas- 



































ures 5/2” ID x 3%” deep. Used by 
Army, Navy, airlines, over 400 indus: 
tries, utilities, municipalities. Write for 

Precision Ball Bearing 

je the Wm FUR CLEANING MACHINE 
For bearings measuring up to 2” OD. 


complete catalog data. 
Machine combines famous rotary princi- 


ple with new pressure cleaning mech- 
anism to turn out scrupulously clean 
ball bearings. Used by Navy, major in- 
dustries. Write for complete catalog 










data 
L&R MANUFACTURING COMPANY 


577 Elm St., Arlington, N. J. * Chicago 2, lil. 





Sherman 
*"Wedge-Grip 
Connector 












Examine the above illustration, and 
you'll see that the screw in the 
Sherman Wedge-Grip Connector 
passes through two thicknesses of 
metal, The extra insert plate you 
see is a patented feature which 
doubles the thread strength — en- 
ables you to make connections that 
are twice as tight—twice as per- 
manent. 


Sizes and Specifications 


Minimum Maximum 
Part No. Capacity Capacity 
SC-12X 2-20 Solid 2-12 Solid 
SC-6X 2-12 Solid 2-6 Strand 
SC-4 2-12 Solid 2-6 Strand 
SC-4X 2-8 Solid 2-4 Strand 
SC-2X 2-4 Solid 2-2 Strand 































Try the Wedge-Grip today. It's 
today’s finest Solderless Connector 






for all small wire connections. Part No. gizpe nt. 
SC-12X Hex Head a 
SC-6X Hex Head 100 
SC-6 Plain Head 100 

H.B. SHERMAN MFG. CO. See. Plein Head 100 
SC-2X Hex Head 50 







Battle Creek, Mich. 


Sherman “Wedge-Grip’ Connectors 
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prior to his retirement in March, 1944. 
Starting his utility career in 1907 with 
the former San Joaquin Light & Power 
Corp., Mr. Smith had advanced to 
the position of assistant to the genera} 
manager in 1926 when the corporation 
was merged with Great Western Power. 
He was then made assistant to vice- 
president and general manager A 
Emory Wishon, and when Mr. Wishon 
became president in 1929, Mr. Smith 
became assistant to the president. In 
1939 San Joaquin Power became part 
of the P. G. & E. system, and Mr. Smith 
served as assistant to vice-president 
Wishon until he was named Fresno di 
vision manager in 1943. 
















> Hiram P. Powe tt, formerly city man 
ager of Griffin, Ga., and superintendent 
of the light and water department unti) 
two years ago, died at his home in that 
city on August 3. He was 65 years of 
age. Mr. Powell was a native of 
Blakely. He served as city manager at 
Griffin from 1933 to 1935 and was a 
former president of the southeastern 
division of the American Waterworks 
Association. 















> Water S. Dore, 77, consulting engi 
neer for Federal Light & Traction Co 
in New York until his retirement in 
1933, died August 15 in Los Angeles. 
Calif. Mr. Dole has participated in con 
struction of electric, gas and water fa 
cilities throughout the United States 
Canada and Hawaii. 






















> Epwarp J. Wats, 71, first Pacific 
Coast manager of Western Electric Co.. 
died August 16 in San Francisco, en¢- 
ing a career in the electrical industry 
that began in 1896. Following his as 
sociation with Western Electric, Mr 
Wallis was a manager of Graybar Elec 
tric Co. from 1926 to 1933. 



















> Jesse Oxiver, who participated in the 
formation of the old Merchants Power 
& Light Co., predecessor of the Mem: 
phis (Tenn.) Power & Light Co. in the 
early Nineties, died on August 11 # 
the age of 96. Mr. Oliver was born and 
educated in England, coming to this 
country in 1890. 






























> Justus R. O’Brien, vice-president 
the Ingersoll-Rand Co., New York, died 
on August 9 in his fifty-fifth year. Mr 
O’Brien began. working for Ingersoll 
Rand in its branch office in Scranton 
Pa. in 1917. 























> Russett E: Hepces, assistant opelt! 
ing superintendent in the Riverhese 
L. I., area for the Long Island Light 
ing Co., died on August 21 in his fort 
fifth year. 


















/mportant Announcement 


to all Winch User’... 


A COMPLETE NEW 













AND IMPROVED LINE OF 









GAR WOOD 












WINCHES 









ARE ON THEIR WAY 













Watch for Additional Information _ 
in Future Gar Wood Advertising 





| GAR WOOD INDUSTRIES, inc., DETROIT 11, MICHIGAN 
head. WINCH and CRANE DIVISION 
' F WORLD’S LARGEST MANUFACTURERS OF TRUCK AND TRAILER EQUIPMENT 






HOISTS AND BODIES 4@ TANKS e@ ROAD MACHINERY e@ HEATING EQUIPMENT e MOTOR BOATS 
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Post-War Business 
May Reach ‘41 Level 


In the first three post-war years fol- 
lowing conversion, civilian peacetime 
business and employment at Westing- 
house Electric Corp. promise to approx- 
imate 1941 levels, A. W. Robertson, 
chairman, has disclosed. Production in 
that year amounted to $369,094,000 and 
employment averaged 71,000, both fig- 
ures being the highest in the company’s 
history up to that time. 

The estimated post-war business 
would be about double the average 
annual output of the company for the 
five pre-war years of 1936 through 1940. 

Despite the fact that Westinghouse, 
at the end of the war, was employing 
106,000 persons and had 25,000 former 
employees in the armed services, Mr. 
Robertson believes that there will be 
few employees left unemployed when 
the payroll goes down to 71,000. He 
based his opinion on the fact that 
many married women will return to 
their homes, other women will get mar- 
ried and leave, older employees are re- 
tiring, many men‘will leave to return to 
their regular peacetime work, and a 
considerable number of those in the 
armed forces will seek employment else- 
where. Increased business in new 
lines being established may send em- 
ployment over the 71,000 figure. 


Marmon-Herrington Co. 
Enters Transit Field 


Marmon-Herrington, Inc., Indianapolis 
manufacturers of all-wheel-drive trucks 
has announced entry into the transit 
field with a line of trolley coaches pro- 
duced under the direction of Charles 
Guernsey, newly-named vice-president. 
Initial orders have already been booked 
from Columbus and Southern Ohio Elec- 
tric Co. and Indianapolis Railways, Inc. 
First production will be on 40 and 44 
passenger models. 

Mr. Guernsey, who will be manager 
ef the new transit equipment division 
of Marmon-Herrington, has been asso- 
ciated for more than 20 years with J. G. 
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ANUFACTURING 


Brill of Philadelphia as vice-president, 
directing engineering, sales and serv- 
ice department activities from 1936 
until his resignation last September. 


G.E. Plant to Make Air 
Unit Equipment Only 


Manufacture of air conditioning 
equipment will occupy completely the 
Bloomfield Works of General Electric 
Co., Charles E. Wilson, president, has 
announced. ' 

Mr. Wilson said engineering and 
manufacturing activities of the com- 
pany’s industrial control division, which 
have occupied about half the facilities 
of the plant, would be transferred to 
Schenectady. He added that the moves 
will require about two and a half years. 

George R. Prout, general manager 
of the G. E. air conditioning depart- 
ment, estimated that demand for auto- 
matic heating, air conditioning and com- 
mercial refrigeration products will at 
least triple in the immediate post-war 
period. 









Manufacturers Make 
Sales Assignments 


Electrical manufacturing companies 
have recently made the following ap. 
pointments to their sales staffs: 


A.Lis-CHALMERS MANUFACTURING Co, 
has appointed J. Warren Roberts branch 
manager in Chattanooga, Tenn. Mr. Roberts 
was formerly in the company’s Atlanta dis- 
trict office. 


SyLvAniA Exectric Propucts, Inc. has 
named G. Dallas Rand Capitol Division 
manager, following the transfer of George 
R. Sommers to the Pacific Coast. Mr. Rand 
became assistant Washington manager early 
this year. 


Borc-Warner Corp., Norce Drivision, 
has named Dean Spencer southeast re- 
gional manager with headquarters in At- 
Janta, Ga., Mr. Spencer has been identi- 
fied with the Norge line of household ap- 
pliances for the past 14 years. 


Cannon Etectric Co., has appointed H. 
M. Linter & Son, 50 Warren St., New York, 
to represent the Schedule “B” and “C” 
products in a portion of New York State, 
Connecticut and New Jersey. Among the 
items are hospital signal systems, power 
connectors, laboratory and _ switchboard 
connectors, lamp sockets, etc. Covering the 
same schedules, Hart and Kugler, Park 
Square Building, Boston, Mass., have been 
appointed for the states of Maine, New 
Hampshire, Vermont, Massachusetts, Rhode 
Island, and a portion of Connecticut. 


RELIANCE Exvectric & ENGINEERING Co. 
has appointed two new distributors for 
Reliance a.c. and d.c. motors, generators 
and V-S motor drives. Standard Elec- 
tric Motor Works of Detroit will supple- 
ment the activity of the company’s district 
office in the busy automotive center. In 
Milwaukee, the C & G Sales & Engineering 
Co. will extend the service of Reliance’s 
central western sales district. 
































TO ASSURE PERFECT SEALING—Marion Electrical Instrument Co., Manchester, N. H., 


has developed a new production vacuum checking apparatus to determine the 


effectiveness of its hermetically sealed indicating instruments. 


After sealing the 


instruments are submerged in glass jars of alcohol. A vacuum of 25 inches is draw? 
and the absence of air bubbles indicates perfect sealing 
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NEW YORK CITY'S MODERN, ACTIVATED-SLUDGE, 
SEWAGE TREATMENT PLANT 


Burke MOTORS perform one of the most important functions 
in this new plant, that of driving the main pumps which deliver the 
raw sewage from the incoming lines to the treatment process. 
Dependable - - efficient - - rugged describes these motors. 
Dependable - - for continuous trouble free service. Efficient - - 
for low operating cost. Rugged - - for long life. 
These motors are - - Wound Rotor, adjustable, varying speed- 
vertical type with welded steel frames, oil lubricated ball bear- 
ings, solid shafts, drip proof covers and high ring bases. Stators 
are designed for operation on 208 volt, 60 cycle, 3 phase ; bao 
power ies F ' ‘ Garke builds all the type and sizes of 
7 ; a 
The two motors in the foreground are 400 HP at 400 RPM while polyphase induction motors from 1 to 1590 
the two motors in the background are 200 HP at 600 RPM. HP. We have a background of over 54 
Motor speeds are varied between years of specialized motor experience en- 
85 and 100 percent to maintain abling us to make sound recommendations. 
the most efficient suction head on Write for booklet 101-A to get acquainted 


the pumps. Motor speed controls . . . 
ore. nbiiianlly, acuatsd: ton ¢ with Burke induction motors, and send us 


wet well float. your next motor problem. 
159 WEST 12th ST. 


7 
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Manufacturers Issue 
Earnings Reports 


Among the electrical manufacturing 
companies recently issuing earings are 
the following: 

Sytvania Evectric Propucts—Including 
wholly-owned subsidiary, Colonial Radio 
Corp., six months, earnings of $1,595,608, 
equal to $1.59 each on 1,005,000 common 
shares, against $849,108, or 84 cents a share, 
last year. Consolidated sales reached new 
high of $75,821,874, up 88 percent over 
$40,320,350 in 1944, 


Formica INsuLATION—June quarter, net 
income $117,491, or 72 cents a share, 
against $121,862 or 74 cents a share for 
March quarter this year. 


Evectric Storace Batrery—Including 
wholly-owned subsidiaries, six months, net 
income $1,046,278, equal to $1.15 a share, 
against $1,004,747, or $1.10 a share last 
year. 

CONTINENTAL-DIAMOND Fisre—Including 
wholly-owned domestic subsidiaries, six 
months, net income, after $590,000 provi- 
sion for taxes, was $219,004, compared with 
$193,688 in 1944; total sales, $6,542,736 
against $5,818,211. 


Apex EvectricaL Manuracturinc—Net 
sales volume for six months ending June 
30 reached record total of $15,174,000, three 
times the sales figure for the comparative 
period of the previous year. 


Copperweld Celebrates 
Thirtieth Anniversary 


On August 16, the Copperweld Steel 
Co., Glassport, Pa., celebrated its thir- 
tieth anniversary. Copperweld has been 
honored with four Army-Navy “E” 
awards for its excellent performance in 
the production of wire for war pur- 
poses. 

According to W. J. McIlvane, execu- 
tive vice-president, the company is now 
spending more than a million dollars 
on a plant expansion and improvement 
program. 


“At Your Service” Issued 


A four-color booklet, entitled “At 
Your Service,” describing the world- 
wide organization of Western Electric 
Export Corp. and its services to the 
motion picture industry abroad, has re- 
cently come off the press for distribu- 
tion through the company’s 100 branch 
offices and service points to producers 
and exhibitors outside the United States. 
In addition to an edition in English, 
the booklet will appear in Spanish, 
French and Portuguese. The main por- 
tion of the booklet points up the broad 


and varied experience of Western Elec- 


tric and Bell Telephone Laboratories in 
the design and manufacture .of elec- 
tronic and communications equipment. 
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Field Reports on Business 


Office of Price Administration has issued an order which virtually allows new 
manufacturers who expect sales to be less than $100,000 in the next six months 


to set their own prices. 


Mounting opposition to OPA’s reconversion pricing 


policies in general is being noted in major industrial centers. 


CHICAGO 


Local radio and appliance manufacturers 
are getting off to a fast start on civilian 
production as is evidenced by a flurry of 
post victory announcements by various 
firms. 

First home freezer for civilian use came 
~ff the assembly line last week at the 
Deepfreeze division of Motor Products 
Corp. Echophone division of Hallicrafters 
Co. says it’s ready to begin a full-scale 
peace time program aimed at the home 
radio market. John Meck Industries, Ply- 
mouth, Ind., which terminated all war con- 
tracts recently, began production of radios 
last week and says that it expects to 
reach production of 2,000 sets a day shortly. 
First shipments will be made before mid- 
September. 

Admiral Corp. has advised all its dis- 
tributors to expect a limited number of 
radios within 60 days. Its announced ex- 
pectation is to exceed its July-December 
quota of 16,000 refrigerators, but distribu- 
tors have been told these must go into the 
government stockpile until the order im- 
pounding them is rescinded. Company 
officials also said that electric ranges will 
be available for display and sample pur- 
poses in limited numbers by mid-Decem- 
ber. The company began production of a 
record-changer attachment for radios Au- 
gust 22 and announced that sizeable quan- 
tities will be coming off the line within 
15 days. 

War end estimates indicated that when 
Japan accepted surrender Chicago’s elec- 
trical manufacturing industry (which in- 
cludes electronics) was producing at an 
annual rate of $1,600,000,000, compared 
with $269.000,000 in 1939. This is the 
largest gain in production recorded by anv 
local industrial group. 

The Chicago area as a whole almost 
trebled its industrial production during 
the war years, compared with 1939, with 
only a 45 percent increase in the dollar 


value of its plant facilities, says the 
Chicago Association of Commerce. 
NEW YORK 


Retail trade rose last week as consum- 
ers bought more heavily to compensate for 
the victory celebration closings. Dollar 
value was well above “victory” week and 
moderately higher than that of a year ago. 
In the wholesale markets, retailers were 
following a policy of caution. 

Civil engineering construction volume 
for the short week due to the “victory” 
celebrations totalled $22,990,000, according 
to reports to Engineering News-Record. 
The week’s total compared with $49,135,000 
for the preceding week, $37,309,000 for the 
corresponding week in 1944, and was 49 
percent below the previous four-week mov- 
ing average. 

The week’s construction brought 1945 
volume to $1,225,799,000 for the 34 weeks. 
an increase of 2 percent over the $1,201,- 
360.000 reported for the period in 1944. 
Private construction, $374,827,000, was 42 
percent higher than a vear ago, but public 
construction, $850.972.000, is down 9 per- 
cent due'to the 17 percent drop in federal 


work. State and municipal construction, 
$206,390,000, is up 28 percent compared 
with last year. 


NEW ENGLAND 


New England’s prospects for an early 
conversion to peacetime production are 
encouraging; much depends, however, on 
obtaining war materials. Backlogs of con- 
siderable proportions are on hand in many 
textile plants. Maine industries are speed- 
ing up plans for changing over textile 
plant production. Rhode Island mills face 
labor shortages with huge backlogs of or- 
ders to be filled, and its non-ferrous prod- 
ucts and jewelry industry are priming 
plants for a large production when metals 
are available. Connecticut expects layoffs 
in its aircraft production centers to un- 
settle conditions for a time but looks to 
small tool, appliance, and metal goods 
production to take up a large portion of 
the employment slack. 

An emergency contract for $769,891 for 
improvements at the Logan Airport, East 
Boston, has been awarded to B. Perini & 
Co., Framingham, Mass. Boston has at its 
immediate disposal for street improvements 
slightly over $3,000,000, and Massachusetts 
highway contracts will be awarded as soon 
as plans are approved for about $7,500,000 
in new construction. Street lighting pros- 
pects are brighter. Modernization of stores 
in the retail district of Boston and its out 
lying suburbs is approaching boom pro- 
portions. Refrigerating installations are 
advancing as a result of a quick pickup in 
restaurant and market re-openings in Boe- 
ton. 


PACIFIC COAST 


According to official WPB records the 
three Pacific Coast states rated third in the 
United States for value of war material 
orders placed between July, 1940, and 
May, 1944, or 88 percent out of a national 
total of 2-1/3 billions. Considerable marine 
electrical business resulted in major coast 
cities, but it will necessarily be cut to 
a small fraction of its former dimensions 
because of cancellations in merchant ships. 
All partially completed ships are expect 
to be finished this fall. Repair yards ex 
pect much reverse conversion—that 1% 
from war to commercial service, but not 
until after troops are returned from Pacific 
area. 
Prospective orders include a low bid of 
$86,312 for 88} miles of REA transmis 
sion line in Bend or Eille region of Idaho; 
a series of radio range stations for CA 
in California and Utah; and allotment of 
$255,000 for REA lines around Littletown, 
Colo. of which $67,500 is for acquisition of 
existing properties; and extensive fire alarm 
systems for Oakland army base and Di le 
General Hospital at Palo Alto. 4 

Many major system extensions are being 
reported from all parts of the territory, 
such as Idaho Power Co.’s 13,500-kw. hy: 
dro plant on Snake River near Hagerma®: 
Pasadena’s immediate 35,000-kw. expansio? 
of its municipal system, costing $2.0 
000; and allotment of $550,000 for REA s* 
tem in McCone County, Montana. 
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“We start ‘em early...learning better methods for using electricity" 


SCHOLARSHIPS — Each year, Indianapolis 
Power & Light Company awards $300.00 
inCollege Scholarships to Marion County 
4-H Club members who have excelled 
in Better Methods Electric projects. 
Here, 4-H’ers Iva and Laura Monger 
explain their better method... for pre- 
serving food in an electric home freezer 
... to their mother, Mrs. Fred Monger. 


ert ‘Saves an 
average of 
one pig 
‘per litter 
> built by # 
“RALPH NEIMAN | 


Pd 


EXHIBITS— Ralph Neiman explains the oper- 
ation of his farm-built electric pig brooder 
to J. A. Mahr, Director of Rural Lines for 
LP.& L, and E. L. Callahan, Marion County 
Vocational Agriculture Teacher. Ralph is 
entering his pig brooder in the 4-H Club 
Exhibit, conducted each year by the Indian- 
apolis Power & Light Company. $125.00 in 
cash will be awarded to 4-H boys and 
girls who submit the best exhibits. 


DEMONSTRATIONS— 4-H Club Member Leta 
unningham demonstrates her better 
method for home lighting to Miss Janice 
Berlin, Marion County Home Demonstra- 
tion Agent, and Mrs. Harriet G. West, 
Home Service Director. Leta hopes to win 
One of the 33 Demonstration Awards, 
valued at $103.50, offered annually by 
Indianapolis Power & Light Company. 


Indianapolis Power & Light Company offers 
SCHOLARSHIPS AND CASH AWARDS 
in 4-H Club Better Methods Electric Contest 
in cooperation with Marion County Agricultural 


and Home Economics Extension Service 


Indianapolis Power & Light Company believes in training 
farm boys and girls in the wider use of electricity on the 
farmstead. That’s why this progressive utility annually 
offers Better Methods Electric Contest awards — of a total 
value of more than $500.00 — to 4-H Club boys and girls in 
Marion County, Indiana. 

These yearly awards consist of College Scholarships to 
4-H boys and girls who have conducted the best Better 
Methods Electric projects —and Cash Awards to 4-H Club 
members who excel in Demonstrations and Exhibits. 

“We start ’em early ... learning better methods for 
using electricity”, says J. A. Mahr, Director of Rural Lines, 
‘because we want to help 4-H Club members become 
better, more efficient farmers, tomorrow!” 


Sponsor a Better Methods 
Electric program of your own! 


Send for “Here’s Help to Increase Your Farm 
Load” which gives complete information 
regarding the 4-H Better Methods Electric 
Contest, including free promotional material. 

Contact your nearest Westinghouse office, 
today—or write: Rural Electrification Sec- 
tion (EW-95), Public Relations Dept., 
Westinghouse Electric Corporation, 
Pittsburgh 30, Pa. 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


Tune in: JOHN CHARLES THOMAS — Sunday, 2:30 pm, EWT, NBC. 
TED MALONE-—Monday through Friday, 11:45 am, EWT, American Network. 


ELECTRICAL WORLD ¢© September 1, 1945 157 

































Nutype Matthews 
Conductor Connectors 










Rineuns 
WHY THEY ARE BETTER: 










































(1). Broad, strong head, with 
size plainly marked. Sides of head 
have flat surface so wrench or 
pliers can grip tightly. 


(2). 100% Pure Copper, Cold 
forged bolt of ample strength for 
all purposes. High copper content 
prevents corrosion and _ season 
cracking. All edges are rounded. 


(3). Modified “V” shaped 
groove, holds wires in three point 
contact and prevents rocking or 
looseness. 


(4). 85% plus, full thread, die 
stamped, insures full engagement 
in nut, hence high strength con- 
nectors. No sharp edges. 


(5). “V” groove clamping jaw 
of cold forged, 100% pure copper. 
Flanged sides give greater bear- 
ing surface on nut, hence greater 
strength, 


(6). 
metal nut—strong as steel. 
thread engagement with bolt. 


(7). Made in 9 sizes—6 sizes 
of cold forged copper as illus- 
trated and 4 sizes of machined 
high copper content alloy. 























97% copper content, hard 
Full 

















Send for bulletin and free sam- 
ples and convince yourself of their 
superiority. 

























With Nut Retainer 


W. N. MATTHEWS 


CORPORATION 
ST. LOUIS, U. S. A. 








































Louistana—New Orleans Public Serv- 
ice, Inc., New Orleans, has plans in prog- 
ress for new steam-electric generating sta- 
tion, estimated to cost about $6,000,000, 
with transmission lines, switching station 
and other operating facilities. Project will 
be carried out as soon as materials and 
equipment are available. Company also 
plans expansion in present Market St. 
power plant, with installation of new tur- 
bine-generator, high-pressure boiler . and 
auxiliary equipment, to cost approximately 
$3,000,000. 


PENNSYLVANIA—Pullman Standard Car 
Mfg. Co., Butler, plans expansion and 
modernization in local railroad car-build- 
ing plant, including additional buildings, 
extensions in certain present units, with 
machinery and electrical equipment. Cost 
over $1,000,000. Work will begin soon. 

MinneEsota—City Water and Light Com- 
mission, Moorhead, George Duenst, plant 
superintendent, will receive bids until 
September 18 for extensions and improve- 
ments in municipal steam-electric power 
plant, including installation of new 3,000- 
kw. turbine-generator unit and accessories, 
boiler with rating of 55,000 Ib. of steam per 
hr., stoker and auxiliary equipment. Fund 
of $712,000 has been authorized for pro- 
gram at recent special election. Helmick, 
Edeskuty & Lutz, Essex Bldg., Minneapolis, 
are consulting engineers. 


Nort Daxota—Light and Powey De- 
partment, Cavalier, plans extensions and 
improvements in municipal power plant, 
including installation of new diesel engine- 
driven generating unit and auxiliary equip- 
ment. Estimates of cost are being made. 
Bids are scheduled to be asked soon. 


Oun1o—Frigidaire Division, General 
Motors Corp., Moraine City, Dayton, plans 
new one-story addition, about 250 by 880 
ft., to cost approximately $1,200,000, with 
machinery and electrical equipment. Bids 
will be asked at early date. 


West Vircinta—Monongahela Power Co., 
Fairmont, will carry out extensions in rural 
electric system in northern and central 
parts of state, including primary and 
secondary lines,. power substation facili- 
ties, service connections, etc. This is part 
of a development program for rural elec- 
trification to be scheduled over several 
years, comprising service for over 10,000 
homes, with total cost estimated in excess 


of $5,000,000. 


Texas—Central Power & Light Co., 
Corpus Christi, has plans maturing for new 
addition to steam-electric generating sta- 
tion at San Benito, with installation of 
equipment for increased capacity. 


New Jersey—Standard Oil Co. of New 
Jersey, 26 Broadway, New York, N. Y., 
plans large petroleum research center at 
Bayway refinery, Linden, comprising a 
series of eight one and multi-story build- 
ings, totaling 350,000 sq. ft. floor space, 
estimated to cost about $5,000,000, with 
mechanical and electrical equipment, and 
other technical apparatus. Company also 
will build a new research laboratory at re- 
finery of Standard Oil Co. of Louisiana, 
Baton Rouge, an affiliated interest, to cost 
over $750,000, with equipment. Work on 
both projects will begin at early date, with 


Sales Opportunities 
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first noted scheduled for completion late 
in 1946. 


Orecon—California-Oregon Power Co, 
Medford, plans new radio transmitter sta. 
tion in vicinity of Lakeview, for inter. 
communication between that area and 
Klamath Falls, as well as in Tulelake dis. 
trict. 


MicnuicAN—Public Lighting Commis 
sion, Detroit, has authorized plans for ad. 
dition to Mistersky municipal steam-elec- 
tric generating station on West Jefferson 
Ave., to cost approximately $500,000, with 
equipment for increased capacity. Smith, 
Hinchman & Grylls, Inc., Marquette Bldg, 
Detroit, is architect; Burns & Roe, Inc, 
233 Broadway, New York, N. Y., is con 
sulting engineer. 


Kansas—Loose-Wiles Biscuit Co., 1100 
West Eighth St., Kansas City, Mo., plans 
large baking plant on 44-acre tract of 
land at Kansas City, Kan., consisting of 
several one and multi-story buildings,. with 
power substation, boiler house and other 
utility structures. Cost estimated over 
$2,500,000, with mechanical and electrical 
equipment. Work is scheduled to begin 
soon. 


CaLirorNiA—Imperial Irrigation District, 
Imperial, will have plans prepared soon for 
new hydroelectric generating plant in El 
Centro area, to be equipped for initial 
capacity of 20,000 kva. Project has been 
approved by WPB and will include exten- 
sions in transmission lines for connection 
with present high-tension system, switching 
station and other facilities. New station 
will replace a previously projected plant at 
Pilot Knob, All-American Canal, for which 
authority was refused by WPB a number of 
months ago. 


MicuicAN—GMC Truck & Coach Co, 
South Boulevard East, Pontiac, division 
of General Motors Corp., Detroit, has ap- 
proved plans for one-story addition, about 
360,000 sq. ft. floor space, for expansion 
in assembling department, with  installa- 
tion of machinery and electrical equipment 
for large increased output. Cost close to 
$1,750,000. This is the first of three new 
additions to be erected at plant, plans for 
other two structures being scheduled for 
early completion. 


Mrinnesota—Light and Power Depatt 
ment, Sleepy Eye, will receive bids until 
September 18, for new steam-generating 
unit and accessory equipment for installa- 
tion in municipal power plant, as pée 
specifications on file. Pfeifer & Shult, 
Wesley Temple Bldg., Minneapolis, a 
consulting engineers. 


Missourt—Public Improvement Commit 
tee, City Council, Kansas City, has a 
thorized plans for installation of an 1* 
proved street-lighting system on about 
miles of city streets. Work is expected ! 
be placed under way as soon as materials 
and equipment are available. 

Minnesota—Water and Light Depart 
ment, Willmar, has plans under way 1 
extensions and improvements in municipé 
steam-electric power plant, with instal® 
tion of additional equipment for increa . 
capacity. Pfeifer & Shultz, Wesley Temp 
Bldg., Minneapolis, are consulting en@ 


neers. 




















CABLEKRETE 


Patented protective material for lead 
covered cables in manholes and tunnels. 
Resists fire, corrosion, moisture, arc- 
ing—adds life to cable. Shipped dry in 
11 and 80 lb. bags. Just add water. A 
money and time saver for utilities. 
Send for complete information today! 


SAKRETE, Inc., 4021 Apple St. , Cincinnati 23.0. 


—-s CABELUBE 
CABELUBE 

















The power cable lubricant that makes 
cable pulling easier and adds years 
to its life. Forms protective coating 
when cable is in place—inhibits cor- 
rosion of lead sheath. Packed in 50 
Ib. units. Send for complete informa- 
tion today! | 


4021 AppleSt.,Cincinnati 23,0. 








SHKRETE, Ine. 
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MARKERS THAT STAND _ 
h THE WEATHER 
' | Better visibility under all 
| § conditions — permanent 
" & —easily read. Investigate 
Premax Metal Markers for 
; your lines. 
: Te rO Paton to 
" & Division Chisholm-Ryder Co., Inc- 
; 4518 Highland Ave., Niagara Falls, N. Y. 
A 
ch 





STAR METER SEAL 
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Eliminates meter tampering. Cannot be removed 





atil without mutilating. SEND FOR SAMPLE. 

ing . STAR PORCELAIN CO. 

ila- 51 Muirhead Ave. Trenton, N. J. 
per 




















AVOID 
CABLE 


ABRASION 
with 






im 
3] | STAPUT FAIRLEADERS 
‘als “Rubbing ,at the duct mouth can be 





teduced by installing fairleaders on 
the cables at this point.” — from 
Electrical World, May 29, 1943 (Cables 









part: ~How to Make Them Last). 

= These non-corrosive alloy cable shields 
ipa clamp in place to take wear at duct 
alla- mouth. Easily and safely installed 
ased without interruption of service. Elim- 
nple mate expensive repairs. Use STAPUT 
angi FAIRLEADERS. Write for free catalog. 






B is A North St.. Boston, Mass 


~ 





| Co., 


| restrictions 
| the power is utilized. 
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sm | Recent Rate Changes 


Lansinc Boarp oF WATER *eAND ELEc- 
tric LicgHt Commissioners, Lansing, 
Mich., has announced an adjustment of 
electric rates to residential customers. The 
schedule, effective October 1, will bring 
higher rates for steam heat and for the 
larger water customers, but the cut in 
electric rates will mean a reduction of 
at least $3.60 annually for city residential 
customers whose monthly bills have been 
$1.70 or more, and at least $2.88 ver 
year for customers outside city limits. whose 
bills have been 90 cents a month or more. 
The new schedule “gives Lansing one of 
the lowest rates in the United States—even 


| lower than in communities served by the 


TVA for residential bills amounting to 
less than $6.90 per month,” said Otto E. 
“ckert, general manager of the board. 
Steam heating rates will be increased by 
eliminating the extra 10 percent discount 
given since January, 1933. This increase is 
made necessary by the increased cost of 
fuel and labor. The steam heat depart- 


| ment has operated at a loss for the past 
| two 


years. Change in water rates will 
affect only larger customers, mostly indus- 
trial and commercial, whose monthly bills 
are larger than $25. It is estimated that 
the rate revision will result in a reduction 
of electrical revenues for the Board of 
$100.000 a year. Steam heat revenues 
should increase $32,000, and water reve- 
nues $50,000, leaving a net revenue reduc- 
tion of only $18,000 annually, Mr. Eckert 
said. * 


BiacksTone VAtiEY Gas & ELEctTRIC 
Pawtucket, R. I., has announced a 
reduction in electric rates which will re- 
sult in an estimated saving of $133,000 an- 
nually to its 48,000 residential and 3.500 
of the utility’s commercial customers. The 
new rates take effect September 1. 


Onto Epison Co.’s residential and com- 


mercial customers in Springfield will bene- | 


fit by lower rates, which became effective 
with reading of meters August 25. Utility 
officials estimate the saving to users of 
electricity will be $96,400 a year. The lower 
rates were authorized in an ordinance 
passed recently by the city commission. 





Grays Harsor Pustic Uriuity District, | 


Aberdeen, Wash., has removed restrictions 
on the all-electric rate to consumers. Under 
the new regulations, any consumer may con- 
tract for a minimum bill 


There will be no 
purposes for 
Heretofore, the con- 
sumers had to own an electric water heater, 
stove and refrigerator in order to be eli- 
gible for the all-electric rate. 


a_ kilowatt-hour. 
on the 


cent 


Queens Boroucw Gas & Exectric Co. 
has put into effect an electric rate reduc- 
tion of $350,000 annually, according to 
Milo R. Maltbie, chairman of the New 


York Public Service Commission. 


Paciric Gas & Exrectric Co., by chang- 
ing zone classifications, has effected re- 
duced electrical rates for nine California 
communities, it has been announced by the 
State Railroad Commission. The company 
requested the commission to change the 
unincorporated townships concerned from 
rural to zone five classification. Consumers 
in the suburban areas around Carmel, Sa- 
linas, Seaside, Napa, Arvin, Lamont, East 
San Jose, Redwood City and Stockton will 
benefit by a total savings of $49,000 a year. 
New rates become effective September 1. 


of $4.50 per | 


month with the balance at the rate of } | 


which | 


A MASTER-LIGHT FOR EVERY NEED 





















360° REPAIR CAR SEARCHLIGHT 

@ REPLACES 2 SIDE LIGHTS: 

@ BEAM DOESN'T PASS DRIVER'S 
VISION TO BLIND HIM IN FOG. 

@ SUPER-POWERED YET WON'T 
BLIND APPROACHING DRIVERS 
BECAUSE MOUNTED HIGH. 

@ MAKE SUPERIOR FOG LIGHT. 

@ DRIVER OR PASSENGER CAN 
POINT BEAM AS EASILY AS 
POINTING A PISTOL. 


SEND FOR NEW 
FREE EMERGENCY LIGHTING 
BULLETIN 


CARPENTER 
MFG. CO. 


167 Master Light Bldg. 
Boston 45, Mass. 
MASTER xLIGHT XMAKERS 








ror =SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
designed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, rust- 
resistant malleable iron. Write for bulle- 
tin. 


EVERSTICK ANCHOR CO. 
FAIRFIELD, IOWA 

































HI-BOY SIGN 


for Street and Highway Use 


Will not blow over, leaving 
your men and the public un- 
protected. 


Sign frame pivoted on each 
side allowing movement with 
varying wind pressures and full 
vision at all times. 













Attractively and rigidly con- 
structed; 
storing. 





folds compactly for 







COMPLETE INFORMATION 
ON NEW BULLETIN EW-95 










Bear 7 ro sment for all Industries 


INDUSTRIAL PRODUCTS ComPANY 


2820 M. FOURTH STREET + PHILADELPHIA 33, PA 


























This powerful pruner cuts closer, is stronger 
than any other similar tool on the market. 
Can be operated in close tangled growth; 
cutting easily and cleanly branches up to 
1/2” in diameter. No trouble with spring 
breakage. 
Here is the only pruner with the famous 
Seymour Smith "Center Cut" construction; 
i safety catch to lock blade closed; one piece 
: tempered tool steel blade; reinforced hook; 
: extra long life spring; ball bearing pulley; 
highest quality chain; unbreakable iron head. 
Designed by experts for experts; demanded 
by public utility companies everywhere, it 
will pay you to write for literature and prices. 

















SEYMOURSMITH & SON, Inc. 


801B Main Street 
OAKVILLE, CONNECTICUT 
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The Rural Electrification Adminis- 
tration has recently announced ap- 
proval of allotments totaling $5,846,500 
to 28 cooperatives in 20 states. The 
allotments, most of which will be used 
for line construction to extend electric 
service, include the following: 


ALaBAMA—Sand Mountain Electric Co- 
operative, Fort Payne, $350,000. 

DeLawaRE—Delaware Rural 
Assn., Greenwood, $163,000. 

FLoripna—Tri-County Electric Coopera- 
tive, Inc., Madison, $50,000. 

Grorcia—Troup County Electric Mem- 
bership Corp., La Grange, $85,000. 

Ittino1is—M. J. M. Electric Cooperative, 
Inc., Carlinville, $225,000. 

Inp1aNA—Daviess-Martin County Rural 
Electric Membership Corp., Washington, 
$210,000; Warren County Rural Electric Co- 
operative Assn., Williamsport, $60,000. 

Iowa—Woodbury County Rural Electric 
Cooperative Assn., Moville, $110,000. 

Kansas—Radiant Electric Cooperative, 
Inc., Fredonia, $375,000; Leavenworth Jef- 
ferson Electric Cooperative, Inc., Leaven- 
worth, $155,000. 

Lourstana—Concordia Electric Coopera- 
tive, Inc., Ferriday, $80,000. 

Micuican—Western Michigan Electric 
Cooperative, Scottville, $65,000. 

Missourr—Crawford Electric Coopera- 
tive, Inc., Bourbon, $340,000; Mt. Vernon 
Electric Refrigeration Cooperative, Inc., 
Mt. Vernon, $7,000. 

Montana—Sheridan County Electric Co- 
operative, Inc., Westby $413,000. 

New Mexico—Otero County Electric Co- 
operative, Inc., Cloudcroft, $125,000. 

North Carotrna—Woodstock Electric 
Membership Corp., Belhaven, $155,000; 
Cape Hatteras Electric Membership Corp., 
Avon, $142,000, including $60,000 for gen- 
erating facilities. 

North Daxota—Baker Electric Coop- 
erative, Inc., Cando, $190,000. 

OxLAHomMA—Cimarron Electric Coopera- 
tive, Kingfisher, $300,000. 

SoutnH Caro.tina—Lynches River Elec- 
tric Cooperative, Inc., Pageland, $432,000; 
Horry Electric Cooperative, Inc., Conway, 
$234,000. 

TENNESSEE—Gibson County’ Electric 
Membership Corp., Trenton, $690,000; Se- 
quachee Valley Electric Cooperative, South 
Pittsburgh, $570,000. 

Texas—J-A-C Electric Cooperative Assn., 
Bluegrove, $190,000; McCulloch County 
Electric Cooperative, Inc., Brady, $70,500; 
Wood County Electric Cooperative, Inc., 
Quitman, $50.000. 

Vircinta—Northern Neck Electric Co- 
operative, Warsaw, $10,000. 


Electric 


Construction Contracts Approved 


CoLorapo—Intermountain Rural Elec- 
tric Assoc., Littleton, contract to A. B. 
Reither, Englewood, Colo., 19 miles of 
line; labor and materials, $18,564; engi- 
neer, Glenn R. Fickel, Denver, Colo. 

DeLawarE—Delaware Rural _ Electric 
Assn., Greenwood, contract to Rockingham 
Construction Co., Harrisburg, Va., 36 
miles of line; labor only, $16,843; engi- 
neer, Gibbs & Hill, Inc., New York, N. Y. 

Kansas—Central Kansas Electric Co- 
operative Assn., Inc., Great Bend, contract 
to E. A. Reither, Aiken, Minn., 232 miles 
of line; labor and materials, $240,201; en- 
gineer, Flora Engineering Co., Cheyenne, 
Wyo. 

Minnesota—Stearns Cooperative Elec- 


REA Announces Allotments and Contracts 
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tric Assn., Melrose, contract to W. A. Pat- 
terson Co. and Ingolf Teigen, St. Paul, 
Minn., 105 miles of line; labor and ma- 
terials, $101,189; engineer, United Engi- 
neering: Service, Minneapolis, Minn. 

Mississippi—Southwest Mississippi Elec- 
tric Power Assn., Lorman, contract to Line 
Construction Co., Clarksdale, Miss. 16 
miles of 33-kv. transmission line; labor 
and some materials, $29,020; engineer, 
Bowman & Bowman, Greenwood, Miss. 

Missouri—North Central Missouri Elec- 
tric Cooperative, Inc., Milan, contract to 
Miller Construction Co., Linton, Ind., 160.25 
miles of line; labor and materials, $163,- 
523; engineer, Frank Horton & Co., Lamar, 
Mo. 

NortH CaroLtina—Surry-Yadkin Electric 
Membership Corp., Debson, contract to 
Rockingham Construction Co., Inc., Har- 
risburg, Va., 264 miles of line; labor and 
materials, $263,663; engineer, B. O. Van- 
nort, Charlotte, N. C. Harkers Island Elec. 
tric Membership Corp., Harkers Island, 
contract to Durham Electric Construction 
Co., Inc., Durham, N. C., 4 miles of 138 
kv. delta transmission line; labor and ma- 
terials, $6,245; engineer, L. E. Wooten, 
Raleigh, N. C. 

Ounto—Buckeye Rural Electric Coopera. 
tive, Inc., Gallipolis, contract to F. W. 
Owens Co., Louisville, Ky., 187 miles of 
line; labor and materials, $246,318; con- 
tract to Killoren-Unthank Co., Appleton, 
Wis., 125.8 miles of line; labor and ma- 
terials, $169,010; engineer for both proj- 
ects, Ralph L. Woolpert Co., Dayton, Ohio. 

OxtaHomA—Southeastern Electric Co- 
operative, Durant, contract to J. Briscoe, 
Stillwater, Okla., 144 miles of line; labor 
and materials, $160,122; engineer, Mid. 
western Engineers, Tulsa, Okla. Cotton 
Electric Cooperative, Walters, contract to 
J & J Construction Co., Oklahoma City, 
Okla., 50 miles of line; labor and materials, 
$39,717; engineer, Midwestern Engineers, 
Tulsa, Okla. Southwest Rural Electric 
Assn., Inc., Tipton, contract to J & J Con- 
struction Co., Oklahoma City, Okla. 4 
miles of line; labor only, $13,436; engi 
neer, Midwestern Engineers, Tulsa, Okla. 

Soutu Caro_ina—Black River Electric 
Cooperative, Inc., Sumter, contract to Sum- 
ter Builders, Sumter, S. C., 7 miles of line; 
labor only, $1,841. 

Texas—Lyntegar Electric Cooperative, 
Inc., Tahoka, contract to Reinhart & Don- 
ovan Co., Oklahoma City, Okla., 125 miles 
of line; labor only, $29,305; engineer, 
Price & Hawk, Lubbock, Texas. 


Winsted Hardware Gets 
Navy Irons Contract 


A prime Navy contract, calling for 
the production of 20,000 electric irons 
to be used by service men and wome? 
in the United States Navy, has been 
awarded to The Winsted Hardware 
Manufacturing Co., Winsted, Conn. 4 
subsidiary of Reeves-Ely Laboratories, 
Inc., New York. 

The iron will be manufactured ac 
cording to Navy specifications. 
though not an exact duplicate of the 
electric iron produced by the Winsted 
company during the pre-war period, tt 
is essentially the same. 












LETTERS 
TO THE EDITOR 


Thermal Conductivity 
of Mud 


To the Editor of ExvectricaL Wor.p: 


We have noted with interest an article 
which appeared on page 123 of the April 
14, 1945 issue of ELectricaL Wor.p on 
“Temperature Rise Tests on Submarine 
Cable” by G. Leslie Hill. 

Mr. Hill concludes in this article 
that the thermal resistivity of the mud 
appears to be a function of the depth 
below the bottom. The thermal re- 
sistance of the cable does increase with 
the depth it is buried. However, this 
is not necessarily an indication that 


the specific resistivity of the mud varies. 


An examination of the temperature rise 
of armored cable as calculated by the 
usual formulas for buried cable with a 
uniform thermal resistivity of the earth 
result in temperature rises which check 
the measured curve obtained by Mr. 
Hill. 

The attached drawing shows the 
curve from Mr. Hill’s article. The 








x» TEST VALUES ; 
© *CALCULATED VALUES 


TLMPLRATURE ISL OF CABLE ARR 
s 





L *DEPTH TO CENTER OF CABLE (!NCHES) 
© *DIAMETER OF CABLE (INCHES) 


OCPTH OF MUD OVER CABLE INCHES 


EFFECT OF DEPTH of mud on tempera- 
ture rise of buried submarine cable 


points marked with crosses are actual 
values measured. by the diver from 
which Mr. Hill’s curve was drawn. The 
points marked with circles were calcu- 
lated on the basis of the standard for- 
mula for buried cable using a thermal 
resistivity for the mud of 45 thermal 
ohms per cm*. It will be noted that 
these points are very close to the actual 
curve which would seem to indicate that 
this formula applies for this type of 
installation as well as for the usual 
buried installation. This formula is, of 
course, based on the mud having uni- 
form thermal resistivity and the tem- 
perature rise at the greater depths is 
due to the longer heat path rather 
than to any change in thermal resistivity. 

It will be noted that we used a value 
of 45 thermal ohms per cm’ to obtain 
these calculated values. This is lower 
than we would ordinarily use for such 
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a Three-Way CIRCUIT TESTER 


GIVES QUICK 









YES” OR “NO” ANSWERS 







Built to withstand rough treatment 
... Simplifies acceptance testing of 
residential and commercial wiring. 













Absence of commutators, slip rings, calibrated meters, 
rheostats or adjustment knobs in this compact circuit 
tester, simplifies both operation and maintenance . . . makes it cost 
less than conventional circuit testers. The self-contained generator 
develops peaks of 250 V.A.C. and tends to assure uniform tests re- 
gardless of generator speed. It requires but one operator and mini- 
mum instruction. Why not get the complete story? Write for 
details today. 









DOES ALL THREE JOBS 
¥ Audible Check: 
1. Tests wire and ground insulation 
2. Tests continuity of wires 
¥ Visual Check: 


$. Determines polarity of wires* 
*A special indicator attachment is available for polarity tests. 
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a ii a ae For every type electrical requirement 
where silver coatings are needed! Also other metals. Write for folder! Or, 
call nearest office. 

RAPID ELECTROPLATING PROCESS, INC. 


1414 8. Wabash Ave., Chicago 5, Til. 
621 Graybar Bidg., New York 17, N. Y. 
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The McGRAW 

CENTRAL STATION DIRECTORY 
presents the latest, most ac- 
curate coverage of war-time 
changes in 

ELECTRIC UTILITY 


operations and personnel 
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For intelligent, postwar planning or 
selling, the McGraw Central Station 
Directory should be in the hands of 
every executive responsible for such 
plans. Write for complete information. 


McGRAW-HILL PUBLISHING CO. 
Cataleg and Directory Division 
330 West 42nd Street, New Yerk City 
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INCANDESCENT 


I LAY 


RODUCTS 


Aut the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
ing Process, 














provide lasting 
protection against Cans 
corrosion. 





Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 
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Now... 


the basic principles of electric circuits 
applying to all fields of specialization— 
—electric power—communications 
—electronics 


Use this book to assist you in utilizing latest developments that influence 
practice in your field—as a basic reference of material for your daily 
working needs in all branches of electrical engineering over a wide 
range of frequency. Simple, concise explanations, many diagrams and 
numerical examples, numerous tables and charts supply quick, depend- 
able reference material on resistance networks, impedance networks, 
nonsinusoidal waves, polyphase networks and transients 

The book builds up basic electrical principles applicable in all the 
special flelds, taking into account new developments in electricity which 
tend to overlap from one field of specialization into another. 


This book gives you a broad view of the utili- 
zation of electrical energy in various parts of 
the frequency spectrum on which to build 
your study of recent progress in electricity. 
The book includes physical and idealized con- 
cepts of the electric circuit, principal electric 
circuit diagrams and letter symbols, applica- 
tion of electric-circuit laws to solution of 
resistance networks, explanation of the use 
of complex algebra in electric-circuit analv 
sis and computation, basic relations of three 
phase networks and analysis of two-, four- 
and six-phase systems, etc., ete. 268 dia- 
grams and charts, 13 useful tables, supple- 
ment the text. 


CONTENTS 


1. Electric-circuit Defini- 
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Theory for 10 days examination on approval. In 
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eturn book postpaid. (Postage paid on cash 
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Published! 


ELEMENTARY ELECTRIC-CIRCUIT THEORY 


By RICHARD H. FRAZIER 


Associate Professor of Electrical Engineering, Massa- 
chusetts Institute of Technology 


434 pages, 5!/, x 81/4, $4.00 


Examine this book 10 days on approval, noting dia- 
grams and charts, handy, lucid explanations, 
practical treatment of electrical principles. 
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McGraw-Hill Book Co., 330 W. 42 St., N.Y.C. 18 
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calculations as we have been using a 
value of 60 thermal ohms per cm’ for 
cables buried in mud. There are two 
possible explanations for this differ- 
ence, probably the most logical being 
that the cable actually is operated at 
less than 100 percent load factor. Thus, 
the actual temperature rise should be 
calculated by multiplying the thermal 
resistance by the loss factor to obtain 
the apparent thermal resistivity of the 
mud. For example: if this cable had 
been operating with a 75 percent loss 
factor it would be equivalent to a ther- 
mal resistivity of 60 thermal ohms per 
cm’ multiplied by this loss factor of 
0.75 which again brings us back to an 
apparént thermal resistivity of 45 ther- 
mal ohms per cm’. We do not know 
the loss factor on this particular cable 
at the time of the test, and this would 
be of interest in determining the actual 
thermal resistivity of the mud. This, 
however, will not affect the shape of the 
curve and by the substitution of the 
proper value for apparent earth re- 
sistivity, the calculated curve will coin- 
cide with the actual measured value 
which we believe is an excellent indi- 
cation of the reliability of this formula 
for calculating temperature rise of sub- 
marine cables buried in the bottom of 
the river. 


R. C. Waldron 

Assistant to the Chief Engineer 
The Okonite Company 
Passaic, New Jersey 


Crane-Boom Contacts 


To the Editor of EvectricaAL Wor pb: 

A number of workmen have been elec- 
trocuted on various construction jobs in 
the U. S. when they touched the steel 
frame of rubber-tired cranes whose 
booms had accidently touched bare 
high voltage wires. 

To reduce this hazard, a chain may 
be fastened to the steel frame and al- 
lowed to drag on the ground. This 
ground connection should usually cause 
a flash and trip-out at the instant the 
crane operator touches the wire with 
the boom. 

Accidents of this type are fortunately 
rare, yet at least three men have lost 
their lives this way in the past five 
years. 

R. K. Templeton 
Riverside, III. 


Lamp .Price Reduced 


teduction in list price from $1.75 te 
$1.60 affecting its 250-watt R-40 medium 
screw base lamp. designated as “Re 
flector Infrared-Heat,” has been a 
nounced by the G. E. Lamp Department. 
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Business Men... 
DEAD FILES 


CAN HELP 
LIVE AMERICANS 


Every business organization in the country has a chance now to render 
a patriotic service. In spite of all efforts to date, paper is still 
a No.1 war material shortage. 

Your dead files, old records and correspondence — all the paper not actually 
usable again or necessary to running your affairs—that’s war paper. Turn 
itin to make bomb bands, supply parachutes, ration and blood plasma boxes. 

Make a point of regularly salvaging all old paper around your place. 

And adopt conservation as a general rule—use Jess paper than heretofore— 
use as little paper as possible. 

If you sell your waste paper, and your local organizations 


have arranged for aid to wounded veterans, it will give 
you real satisfaction to use some of the money for this Oe A ao 
purpose, or to support some other worthy community aT WATT pApER 


project. 
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He ts: Fold them Magazines and Books: Tie 
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them in bundles about handling by collectors. 
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Corrugated and Cardboard Wastebasket ie teks 
Boxes and Cartons: Flatten pers. Envelopes, Etc.): 
them out and tie them in atten and pack down 
bundles about 12 inches in a box or bundle, so 
high. that it can be carried. 
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for the safety of 
YOUR WORKMEN 


Use 


PORTABLE 


Products 
“Head Protector” HATS & CAPS 


A vuleanized fibre helmet 
with one-piece crown. Light- 
weight, yet exceptionally 

i strong and impervious’ to 


moisture. Available in ten 
No. 200 standard sizes, with attached 
or detachable headband. 


LINEMEN’S SAFETY STRAPS 


A lineman’s belt with 4” 
abdominal pad of cotton 
webbing and a belt of 
diamond-stripe webbing. 
Metal plates provide addi- 
tional reinforcement at 
dees. Lightweight and 
more flexible than leather 
belt. Weight, 3 Ibs. 


+ * > 

Portable Products personal protective 
equipment is manufactured from tested 
materials to assure uniform, dependable 
— Write for details or phone GRant 
1061. 
ALSO — Complete Line of Safety Straps 
Web Safety Belts ¢ Spectacle Type Goggles 
First Aid Kits ¢ Foot Guards e Etc. 


PORTABLE 
TT eT LeU 


PITTSBURGH DIVISION 















Formerly Portable Lamp and 
Equipment Company 
120 Blvd. of the Allies ¢ Pittsburgh 19, Pa. 
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BOOK REVIEWS 





The Coming Age of Rocket Power. By G. E. 
Pendray. Published by Harper & Bros., New York. 
244 pages, illustrated. Price $3.50. 


Except for the final four or five chap- 
ters the book is nowhere near as prophetic 
or interplanetary as the title might imply 
to some. On the contrary the author, sec- 
retary of the American Rocket Society, 
traces the evolution of jet propulsion from 
the 13th century to the buzz-bomb and our 
own bazookas and rocket ships. Avoiding 
mathematics and thermodynamic formula- 
tion and rigor the treatment does, however, 
record in good, understandable language 
the mechanical and energy factors which 
wade the progress so slow until war. 
spurred the technology. Engineers who are 
keeping an eye on the gas turbine will find 
little direct mention of it here, but much 
about nozzles, alloy temperatures, 
velocities, disposition of compressors, fuel, 
etc. that-shows how the combustions in 
each are overcoming cognate problems. 


Practical Monon Research. By A. R. Wiren 
and Carl Heyel. Published by Mc@raw-Hill Book 
Co, 218 pages, illust?ated. Price $2.50. 


One of a series on industrial organization 
and management guided by industrial ex- 
ecutives, this number discusses the plan- 
ning, execution and interpretation of stud- 
ies aimed at getting facts and guidance in- 
stead of relying on intuition and hunches. 
The approach is along the lines of funda- 
mental factors rather than one of selecting 
cases for restricted treatment. The effort 
is placed strategically in the organization 
pattern. Control techniques are discussed 
and systematic procedure detailed.. Great 
emphasis is placed on finding why some 
business program went wrong and what can 
be done to keep a pending one on a success- 
ful path. Specialists contributed final short 
chapters on specific aspects of the manage- 
ment research problems. 


Television Programming and Production. By Rich- 
ard Hubbell. Published by Murray Hill Books, 
Inc., New York. 207 pages, illustrated. Price $3.00. 


Television is a post-war load potentiality 
for the electric utilities. Some of poten- 
tiality rests on the capacity of prospective 
“vidiences” to absorb the sets and some 
depends on the type of programs offered 
and how well they are organized and super- 
vised. Criteria for acceptable television re- 
ception are here discussed along with 
sources of interference. Differences from 
movie and radio are analyzed from stand- 
points of performers, studio and- direc- 
tors. Requirements of camera and photo- 
graphic technique, composition of scene, 
editing of film, appropriateness of lighting, 
the companion audio and music are can- 
vassed in ‘a spirit of promoting the kind of 
program the public will patronize, at home 
or in the movie theater. 


The Bogey of Economic Maturity. 
borgh. Published by Machinery an 
ucts Institute, Chicago. 263 pages. 
Price $3 


George Ter- 
d Allied Prod- 
Illustrated. 


Formerly associated with the Brookings 
Institute and the Federal Reserve Board 
the author here, seconded by the publishers, 
batters down the stubborn New Deal pes- 
simism typified by perennial pump-priming 
and eternal deficits. Picking to pieces the 
theory of a levelling population, the pass- 
ing of frontiers, the lack of wholly new 
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industries, the conclusion is that there is 
no reason why courage should not result in 
spending that stimulates rather than in 
oversaving that debilitates and stagnates. 
Equally refuted is the proposal of the pessi- 
mists that excess savings should be corralled 
by the tax route and spent by the bureau. 
crats to prime the pump. The attempt to 
drag in frontiers that vanished 50 — ago 
is called dressing a scarecrow. The true 
crux of the economic-stabilization objec. 
tive is to achieve a salutary relationship 
between savings and investment. Viewed 
with complacency is the tendency of cap. 
ital consumption to rise relative to capital 
formation when the rate of increase of the 
latter slows up, as with flattening popu. 
lation. The analyst sees a trend toward less 
financial self-sufficiency of corporations. 


Power System Stability. Vol ! Steady State 
Stability. By S. B. Crary. Published by John Wiley 
& sont, New York. 291, pages, illustrated. Price 
$4.00. 


Literature of stability analysis has been 
increasingly voluminous and widely scat- 
tered. Here it is digested and compiled in 
logical evolution for service to the grow- 
ing technical group which wrestles with 
maintenance of stability of systems sensitive 
to disturbances. The author has drawn upon 
his General Electric associates and upon 
utility contributors to render an authentic, 
documented and _ practical exposition, 
founded on material in part previously un- 


- published. Machine characteristics and line 


limits (including economic criteria) lead 
up to a summarizing chapter on system de. 
sign. Appendices explain the use of per- 
unit representations and the computation 
of the inerted constant. The ensuing volume 
will treat transient stability. 


Electromagnetic Engineering. Vol. |. By R. P. W. 
King. Published by McGraw-Hill Book Co. 580 
pages, illustrated. Price $6.00. 


This volume is on fundamentals essen 
tial to a grasp of the fields of antennas and 
wave guides, wave propagation and elec 
tronic transit-time as developed in the sub- 
sequent volumes. Treatment is geared to 
absorption by. graduate students and ad: 
vanced seniors but good success is reported 
with accelerated war-courses. Surface phe- 
nomena and magnetization are explored 
mathematically and by models, with curl 
employed to express mean densities. Wha! 
constitutes conductivity is next assayed be 
fore discussing fields of force, resonance, 
impedance, and rgdiation resistance. Ap- 
pendices deal with differential operators, 
function tables, dimensions, units and elec 
tronic-realm symbols. 


Sabin Crocker. Published 


Piping Handbook. 8 
oy Mc Book Company. 1376 pages 


Graw-Hill 
illustrated. Price $7.00. 


This fourth edition (first in 1930) cor 
tains new chapter sections on hydraulic 
power transmission, refrigeration pipimt 
and corrosion as well as considerable & 
pansion of the prior subject matter 
flow of water in —. Early chapter 
continue to treat the theory and empiri 
of fluid, gas and vapor behavior, metallutg) 
of pipe metals, the standards for pipe and 
fittings, welding, heat insulation, site 
leak, heating systems, piping for fire pi 
tection. The corrosion section presemls! 
valuable guide to the selection of piping” 
withstand the action of a large 0 
of the liquids and chemicals of industt 
New emphasis is placed on the use of 
nolds-number solutions for fluid flow. 42 
brief mentions are in themselves indicai 
of the broad and authoritative usefu 
the revised handbook. 











